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SYNOPSIS 

A  casual  observation  by  a  structural  engineer  of  the  multiple  bulb  tee 
section  designed  for  landing  mats  --  the  T-ll  Aluminum  and  the  T-8  Magnesium  -- 
results  in  a  preliminary  conclusion  that  the  sections  are  adaptable  for  other 
structural  uses.  This  study  analyses  the  sections,  determines  their  load  carry¬ 
ing  capacities  and  deflection  characteristics  under  the  various  load  conditions 
expected  in  quite  general  cases,  and  shows  specific  instances  where  the  data 
so  obtained  may  be  directly  applied  in  auxiliary  UBes.  Quantitative  values  ob¬ 
tained  in  the  study  support  the  conclusion  mentioned  above.  Fabrication,  erec¬ 
tion,  and  cost  considerations  are  weighed.  Modifications  are  specified  in  the 
instances  where  they  are  needed. 
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METHOD  OF  ATTACK 

A  detailed  study  and  analysis  of  each  possible  application  of  the  landing 
mats  would  be  not  only  of  indefinite  duration,  but  also  unnecessarily  repeti¬ 
tious.  But  specific  uses  produce  classifyable  loading  conditions;  hence,  the 
analyses  which  follow  in  this  report  are  classified 
I.  According  to  loading  conditions;  namely, 

(a)  Uniformly  distributed  loads 

(b)  Uniformly  varying  loads,  and 

(c)  Concentrated  loads;  and 

II.  According  to  structural  types;  namely, 

(a)  Simply  supported  slabs,  beams,  and  columns 

(b)  Continuous  slabs  and  columns,  and 

(c)  Cantilever  slabs. 

One  or  more  of  the  conditions  listed  above,  or  some  combination  of  the 
conditions,  will  apply  to  any  conceivable  use.  For  example:  The  sides  of  a 
box  culvert  are  subjected  to  uniformly  varying  loads,  for  which  data  are  given 
in  Drawing  S-23,  (UV),  Sheet  lo  .  And  an  observation  of  the  loads  given  there 
will  show  that  the  mat  used  as  a  simple  slab,  supported  top  and  bottom,  will 
carry  any  expected  culvert  load. 

More  details  of  the  information  and  procedure  needed  to  adapt  the  data  given 
to  arw  required  use  or  application  will  appear  as  the  report  progresses. 

A  list  of  applications  is  given  immediately  following  the  data  for  each 
structural  element,  and  referred  to  the  loading  condition  each  application  pro¬ 
duces.  The  list,  is  not  exhaustive,  of  course.  The  engineer  or  technician  in 
field  or  office  --  informed  on  field  operation  —  will  be  finding  new  uses  for  this 
mat  section  long  after  any  formal  research  and  development  is  ended. 

Where  the  mechanics  of  a  condition  is  obvious,  (and  this  is  generally  the 
case),  no  explanation  of  mathematical  procedure  is  given.  For  columns  certain 
information  is  given  to  show  the  theory  on  which  the  calculations  were  based. 
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All  structures  axe  composed  of  useful  combinations  of  slabs,  beams,  and 
columns.  These  three  basic  elements  of  structures  are  treated  here  separately. 
From  the  data  given,  any  required  form,  carrying  an  almost  unlimited  range  of 
loads,  can  be  arranged. 
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SLABS 

In  this  discussion  SLAB  has  the  usual  connotation;  that  iB,  it  is  a 
wide,  thin  beam.  Except  for  the  rare  case  where  the  mats  are  layed  in  two 
layers  —  either  cross  laminated  or  not  —  SLAB  means  the  mat  section  AS  IS, 
with  the  load  appi_ed  at  right  angles  to  the  plane  or  the  plate.  The  magnesium 
section  T-8,  because  of  the  difference  in  the  compressive  and  tensile  strength 
of  the  material,  is  strongest  when  loaded  to  place  the  top  plate  in  compression. 
In  the  data  given  here  the  load  is  applied  to  the  top  plate  in  all  cases,  so 
that  the  section  may  be  used  in  the  dual  purpose  of  structural  slab  and  sur¬ 
facing  material.  This  means  that  we  are  recording  minimum  yield  point  loads. 
Uses  will  probably  occur  where  a  designer  working  on  details  of  a  specific  ap¬ 
plication  may  be  able  to  increase  the  allowable  loads,  or  increase  the  safety 
factor,  by  loading  the  Tee  side  of  the  section. 

In  the  load  diagrams  (S-l-U  to  S-24-UV)  uniform  loads  which  produce  yield 
point  stresses  are  given  in  thousands  of  pounds  per  square  foot,  ksf .  Con¬ 
centrated  loads  are  given  in  thousands  of  pounds,  k,  and  are  values  for  a  line 
load  one  (l)  foot  wide,  supported  only  by  the  section  of  the  same  width  as  the 
load.  Now,  it  is  to  be  expected  that  there  will  be  considerable  lateral  distrib¬ 
ution  of  a  concentrated  load,  the  amount  of  this  distribution  depending  on  the 
span  length,  the  end  conditions,  the  distance  of  the  load  from  the  nearest  sup¬ 
port,  and  the  width  of  the  load.  In  order  to  obtain  some  idea  of  this  lateral 
distribution,  a  test  was  made  using  Extrusion  B,  Magnesium,  spanning  four  (4) 
feet,  and  with  a  concentrated  load  of  varying  width  located  at  the  mid  point 
of  the  span.  The  results  of  this  test  follow: 
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2>50# 


"1 

“1— 

~ T” 

~ r 

1 

2 

3 

4  - 

278 

297 

224 

151  - 

29* 

24* 

16*  - 

(l)  Tee  number  2  loaded 

...  Tee  number 

-  -  -  Load  on  each  Tee 

-  -  -  Per  cent  of  total  load 


1950# 


(2)  Tees  2  and  3  loaded 

-  -  -  Tee  number 

-  -  -  Load  on  each  Tee 

-  -  -  Per  cent  of  total  load 


(3)  All  Tees  loaded 

-  -  -  Tee  number 

-  -  -  Load  on  each  Tee 

-  -  -  Per  cent  of  total  load 


Although  the  results  of  the  test  are  satisfactory,  (note  "All  Tees  loaded"), 
they  are  true  only  for  this  one  condition,  and  no  xateral  distribution  is  con¬ 
sidered  in  recording  the  allowable  loads.  An  acceptably  accurate  equation  for 
determining  the  "effective  width"  of  slab  supporting  a  concentrated  load  can  be 
developed  by  analyzing  a  series  of  tests  similar  to  the  one  described  above.  The 
effective  width  for  the  loading  condition  of  this  test  is  about  1.5  times  the 
width  of  the  load.  Therefore,  such  a  series  of  test  would  necessarily  be  a  part 


of  any  comprehensive  testing  pri<rram,  so  that  the  advantages  of  lateral  dis¬ 
tribution  can  be  realized. 

For  many  uses  the  maximum  loads  will  be  limited  by  permissable  deflections. 
This  is  especially  true  for  magnesium  whose  modulus  of  elasticity  is  only  about 
22 of  the  modulus  of  steel.  (The  T-8  mat,  for  example,  will  support  a  uniform 
load  of  300  psf  on  a  12'  simply  supported  span;  but  the  deflection  is  12.0". ) 

An  engineer  developing  details  for  a  particular  use  will  need  to  make  a  notice¬ 
able  mental  adjustment,  if  he  is  accustomed  to  the  use  of  steel,  for  the 
strength/modulus  ratio  for  this  material  is  higher  than  any  material  available 


for  structures. 
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UNIT  STRESSES  USED 

(Til)  Aluminuffl  (i'3)  Magnesium 


Compression  ----------  35,000  psi  25,000  psi 

Tension  ------------  35*000  psi  36,000  psi 

Shear  -------------  26,000*psi  50,000*p8i 


•These  values  bear  the  same  ratio  to  test  results  as  the  specified  tension 
and  compression  values  bear  to  test  results. 


PROPERTIES  OF  THE  SECTION 


(Til)  Aluminum  (T0)  Magnesium 

4/  4 

Moment  of  inertia  -------  1.404  in. /ft.  width  1.1.67  in.  /ft  width 

C  (Top)  --------  0.652  in.  0.688  in. 

C  (Bottom) .  0.973  in.  0.937  in. 


RESISTING  MOMENTS 


Critical  Area  (Til)  Aluminum  (T8)  Magnesium 

Top  Tension  -  -  -  -  -  - -  — - - 

Top  Compression  -  -  -  -  - -  5,34  kf 

Bottom  Tension  --------  (.21  kf  — - — 

Bottom  Compression  -  --  --  -  4.21  kf  3-92  kf 


ALLOWABLE  SLAB 
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MAXIMUM  APPLIED  LOADS 

RLUMINUM 

T-ll 

MAGNESIUM 

r-a 

u/*.23  K.s.r. 

ui-SOnsk. 

Y  B  7.S in. 

Y- 12.0  in. 

UJ-.90  N*.K 

ui-I20k.s.f. 

Y  =  1.9  in. 

Y'J.OiN. 

I 

i 


u/s2.!0  Kx.r. 

ui*2.70ks.k 

y  -.SC in. 

y  - 1.30  in. 

LU  =3.70  M'S.  K 

UJ  *470n.S.K 

y  —  .GO in. 

Y  - .  70  in. 

ui  =.93!  ks.k 

uj=.Q7ks.f. 

Y  -1.30  /M 

y- 1.  SO  in. 

uj  =  2.23  xs.f. 

oUs  2.  IOn.sk 

Y  -  .GO  in. 

Y  -.80 in. 

10- 


ALLOWRBLE  SLAB  LOGO 

(CONTINUED) 


S-7(U)  -CONTINIOUS  SLAB.  UN  I  FORM  LORD 
4  SPANS  AT  3  FEET 


MAXIMUM  APPLIED  LOROl 
ALUMINUM  \mA6N£5IUA 
T-U  T-8 


'  uu  -330f.sk.  w  =3.  70ks.f. ' 


ty  -  .40  in.  y  -.40  in. 


S-8  (U)  -  cantilever  slab,  uniform  lord 

/SPAN  AT  !Z  FEET 


uj~.06Ok.s-f.  uj-.055h.s.f. 


u>  k.22  kaf 


Y  -4.SO.H.  y  9 5.40 /n.  \ 


5-/0  (U\y)~  SIMPLE  SLAB,  UNIFORMLY  FARTING  UDAD 
/  SPAN  AT  /Z  FEET 


CU-.4G  KS.F 

uu  =.53  fsk 

y  -  7.40 /n. 

Y-U70/N. 

S-U(UV)  ^SIMPLE  SLAB,  UNIFORMLY  VARYING  LORO 
/  SPAN  AT  tf  FEET 


uj-I.80m.3-f. 

w=2.30kak 

Y  -160  in. 

Y  -  2.90 /M 

S-I2  (UV)  -SIMPLE  SLAB,  UNIFORMLY  VARYING  LORD 
/  SPAN  AT  4  FEET 


ui  *4./Oksp  uj  *5. SOk.sj 
Y*.80in.  y  = 1.30  in. 


II 


ALLOWABLE  SLAB  LOADS 

(CONTINUED) 


MUX/MOM  APPLIED  LOAD 

ALUMINUM 

r-n 

MUSNES/UM 

T-a 

S-t3(UV)  -CONT/N/OUS  SLAB,  UNIFORMLY 

VARY  INS  LOUD,  2  SPANS  UTS  FEET 


uis  !  90k.sk 

UI*2.00k&K 

Y*I.90/n. 

y-  2.40  in. 

S-/4-  (uy)- CUN  TIL  EYE  A  SLAB,  UNIFORMLY 

VAPY/N6  LOUD ,  /  SPUN  UT  /£  FEET 


^TrnTrnT^TTTT^ 


UJ-./8  K.S.K 

uj  -.16  K.s.r. 

Y=/4.SOin. 

Y-17-OOih. 

s-js(uv) 


-CANTILEVER  SLAB ,  UNIFORMLY 
VARY /NS  LOUD,  /  SPUN  6  F££T 

~nWrrrm~rT^ 


uj~  .70  K.S.r. 

uj  -.65 Kjs.K 

y  *3.60 /v. 

y  *  4.  20  in. 

S-/S  (c)  -Simple  slab,  concentrated  loud 

/  SPAN  AT  IS  FEET 

_ _ l _ - 

A  I2FT  A 


P*  /.  40 

P*l.  BO  kips 

y  -  6.00 in. 

Y-9.SO/N. 

S-/7(C)  -SIMPLE  SLAB,  CONCENTRATED  LOUD 
/SPAN  UT  S  FEET 


£ 


6  FT 


P*  2.B0*/*s 

P*3.60  k/ps 

y -ISO  in. 

y  =2.40  in. 

S  -/8(C)  -SIMPLE  SLAB,  CONCENTRATED  LOUD 
/  SPUN  AT  A  FEET 


P-4.BOkips 

P-S.SOk/ps 

y-.SO  in. 

y =1.10  in. 

ALLOWABLE  SLAB  LOADS 

(CONTINUED) 


S-/9(C)  - CONT/N/OUS  SLAG,  CONCENTRATED 
LORO,  «?  SPANS  AT  €  FEET 

P*  P 


LI* 


him 


EFT 


ri 


MAXIMUM  APPLIED  LOADS 
ALUMINUM  [MAEMCS/CJV 
T-U  T-B 


P-3. <LO/o*3  P*4.30k/ps 
Y  -120 /a/.  \y  -S.30/M. 


S-20(C) -  cont/n/ous  slag,  concentrated 
LOAD,  3  SPAMS  AT  4  FEET 

* 


A  =  S- 1  Ok/ pj  P =<o.CQ  k/ps  | 
y  =-SO  /*•  Y  --90//V. 


*  CRITICAL  POSITION 


ALLOWABLE.  SLAB  LOADS 

( continued, ) 
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S-Z3(UV)  -SIMPLE  SLR 8,  UNIFORMLY 

VRRYINS  LORD,  /  SPRN  RT  4  FEET 


T 

k- 


TOP  OF  FILL— 

_ z_ 


MAXIMUM  APPLIED  LOADS 
MAGNESIUM  T-8 

I 

II 
o 

UJ3*  5.20***. 
r  -  1.30  IN. 

£ 

II 

5 

ul,  -  1.00 K.s.r. 

u>2  -  4.  SOks.f. 
Y  z  1.30  in. 

UU^-Z  UJ, 

UJ,  =  I.70KS.F 

Lut  •  3.  SO  K.s.r. 
Y  =  1.30  in. 

ul^-ljul, 

uJ,  ~  2.30 a J.r. 
uJz-3.00*.s.r. 
Y  =1.30  in. 

£ 

II 

£ 

uj,iZ-2.70k**. 
Y  -  1-30  in. 

1650  (LB.  PER  LIN  FT) 


ANCHOR^- 


SIZE-*- 
DEPENOS  ON ' 
SPACING  OF  \ 
ANCHOR  POOS  \ 


LOAD  LINE 

MAXIMUM  LOAD  PS  FOP  PN 
EQUIVALENT  FLUID  PRESSURE 
OF  7 S’  LB.  PER  CU-  FT. 


S-Z4  (uv)  -  OULKABAD  OK  SETA! LUNG 
WALL  -  ANCHORED 
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APPLICATION 


SPECIFIC  APPLICATION 
(Slabs) 


I.  BUILDINGS: 

Floors 

Roofs 

Siding 

Foundation  Plate  (Light  Loads) 

II.  BRIDGES:  All  types 

Decking 
Sub-Flooring 
Bent  Bracing 


Abutment 

Footbridges;  Fixed,  Floating 

III.  CULVERTS 

General 

Ribs  longitudinal 
Ribs  Transverse 


REFERENCE  FOR  LOAD 
DATA 


S-5(U)  to  S-7(U) 

S-l(U) 

S-l(U) 

S-51U)  (approximately) 


S- 21(C)  and  S-22(C) 
S- 22(C) 

S-21(C) 

(Normally,  P/A  will 
be  well  below  any 
critical  value.) 

S-5(U)  to  S-7(U) 

S-l(U)  to  S-5(U) 


CU-1  to  CU-4 

S-5(U)  and  S-6(U) 

S-2(U),  S-3(U), 
S-4(U)  and  S-23(UV) 


Headwalls 


(Loading  will  depend  on 
method  of  support.) 
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APPLICATION 

IV.  ROADWAYS 


REFERENCE  FOR  LOAD 
DATA 


Beach  Landing  Strips,  Treadways,  etc. 
Surfacing;  short  impassable  stretches 
Guard  Rails 
Approach  Ramps 

V.  BULK  HEADS  AND  RETAINING  WALLS 
General 


Low  Head  Dams 
VI.  MISCELLANEOUS 


(Landing  Mat  Loads) 
(Landing  Mat  Loads) 
S-l6(U)  and  S-19(U) 

S- 21(C)  and  S-22(C) 

S-5(U),  S-6(U), 
S-15(UV),  and  S-23(S) 

S-15(UV) 


Tanks,  Circular 

(Water,  Sewage,  etc.) 
(Canvas  Lined?) 


Work  Benches,  Shelves,  Counters, 
Drying  Racks,  Seat  Benches 

Wharf  Decking 

Truck  Beds 

Truck  Sides 


(Transverse  tensile 
strength  of  the  long¬ 
itudinal  Joint  must  be 
determined. ) 

S-l(U),  S-2(U),  and  S-5(U) 


S-6(U)  and  S-7(U) 

S- 21(C)  and  S-22(C) 
S-5(U)  and  S-6(U) 


Surface  Drains  (Either  landing  Mat  Loads 

or  no  critical  Load.) 

Earth  Covered  Shelters  S-5(U)  and  S-6(U) 

(Fox  holes,  dugouts,  bomb  shelters) 
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beams 

The  extruded  landing  mat  can  be  built-up  into  beams  which  will  have  almost 
unlimited  possibilities.  For  the  purpose  of  this  report  only  the  simplest  and 
most  versatile  sections  were  selected  for  analysis. 

An  effort  was  made  to  select  sections  that  would  involve  simple  beam  me¬ 
chanics  in  a  specific  adaptation.  Beam  sections  were  kept  symmetrical  and  loads 
were  calculated  for  laterally  supported  beams. 

Each  beam  section  has  two  section  moduli,  a  condition  of  no  importance  in 
the  aluminum  beams  for  which  the  tensile  and  compression  yield  stresses  are 
equal.  For  magnesium  beams  the  least  bending  moment  value  was  used  so  that  there 
is  no  need  for  designating  a  top  or  bottom  for  these  beams. 

For  beam  sections  consisting  of  two  B  Extrusions,  the  section  modulus  was 
determined  neglecting  2.45  inches  of  the  splice  connection  edge  because  of  the 
possibility  of  local  buckling.  The  resulting  section  modulus  web  greater  than 
that  for  the  entire  section.  Therefore,  buckling  of  thiB  outstanding  leg  would 
not  Indicate  failure  of  the  beam. 

Beam  Sections 

Three  beam  sections,  for  both  aluminum  and  magnesium,  were  developed  and 
are  shown  in  Table  B-l,  Sheet  19  and  in  Table B-8  ,  Sheet  26  .  It  can  readily 
be  seen  that  the  extrusions  used  in  each  case  can  be  arranged  in  a  variety  of 
ways  without  changing  the  properties  as  given.  For  example,  the  extrusions  may 
be  reversed  froti  the  position  shown.  In  either  position  they  can  be  separated 
by  spreader  blocks  to  any  desired  width. 

Extrustions  A  and  B  were  not  used  singly  or  in  combination  with  each  other 
because  of  the  unsymmetrical  section  which  results.  This  is  not  meant  to  imply 
that  for  light  load  conditions,  such  as  those  that  are  encountered  in  one  story 
buildings  and  sheds,  individual  extrusion  beams  cannot  be  used,  for  which  case 
use  l/2  the  loads  shown  in  the  beam  tables. 
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It  became  evident  early  in  the  study  of  beams  that  box  type  beams  and 
girders  would  be  difficult  to  fabricate  frcm  the  extruded  landing  mat  in  its 
present  form.  The  necessity  of  transferring  shear  across  the  corner  connection 
of  a  box  section  makes  its  fabrication  impractical.  It  can  also  be  seen  that 
beams  of  any  desired  capacity  can  be  fabricated  simply  by  the  addition  of  ex¬ 
trusions  to  sections  shown  in  Drawings  B-l  and  B-8  .  The  box  girder  is  not 
needed. 

Beam  Lengths 

The  analysis  and  presentation  of  beam  data  is  separated  into  three  span 
ranges.  The  divisions  are,  spans  up  to  twelve  feet,  spans  from  twelve  to 
twenty-four  feet  and  spans  from  twenty-f  o\ir  to  forty-eight  feet.  The  first 
two  divisions  consist  of  beams  fabricated  from  Extrusions  A  or  B;  the  third  di¬ 
vision  consists  of  beams  fabricated  from  the  landing  mat  as  a  unit. 

Beams  having  spans  less  than  twelve  feet  can  be  fabricated  from  the  mat  by 
separating  the  A  and  B  Extrusion  and  using  each  part  as  it  is.  For  beam  fab¬ 
ricated  from  the  individual  extrusions  having  Bpans  greater  than  twelve  feet, 
two  splice  connections  have  been  developed.  The  details  of  these  connections 
are  shown  in  the  section  on  joints.  (Sheet 60  ). 

Beams  fabricated  from  full  width  landing  mats  are  generally  limited  in 
capacity  by  longitudinal  shear  in  the  splice  connection  between  Extrusions  A 
and  B.  Load  values  are  tabulated  for  the  section  as  is,  and  for  a  similar  sec¬ 
tion  in  which  the  mat  is  modified  in  the  field  by  the  addition  of  l/4  inch  rivets 
or  bolts  equally  spaced  between  the  shop  rivets  connecting  Extrusion  A  and  B. 

A  long  span  beam  using  these  sections  can  be  fabricated  lapping  the  panels  with 
staggard  end  joints.  For  example,  to  build  a  beam  having  a  span  of  thirty-six 
feet  with  a  capacity  indicated  in  Table  B-6  ,  Sheet  24  ,  ten  landing  mat  sections 
are  required.  Except  for  a  six  foot  length  at  each  end  of  the  beam  the  full 
width  of  the  beam  is  twice  the  effective  width.  The  splice  connection  is  similar 
to  that  shown  in  Drawing  J-5  ,  Sheet  65  ,  for  long  span  individual  extrusion 
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beams,  except  that  the  length  of  the  splice  plate  Is  extended  to  twelve  feet. 
Loads  and  Stresses 

The  following  tables  contain  the  maximum  uniform  loads  and  maximum  con¬ 
centrated  load  at  mid-span  for  various  span  lengths  for  the  sections  shown 
Drawings  B1  and  B8.  These  values  are  based  on  the  yield  point  stresses  as 
given  In  Tables  B1  and  B8.  For  the  sections  and  spans  for  which  shear  was  a 
controlling  factor  the  maximum  concentrated  load  which  can  be  placed  any  where 
on  the  beam  is  also  given.  For  all  other  cases  this  load  is  equal  to  the  max¬ 
imum  concentrated  load  at  mid- span. 

The  transfer  of  applied  loads  to  the  edge  of  the  beams  in  most  practical 
applications  is  not  a  problem,  but  for  very  high  concentrations  of  load, 
physical  testing  will  be  required  to  determine  the  ability  of  the  different 
edges  to  receive  such  loads.  Several  methods  for  transferring  reaction  loads 
to  supports  are  shown  in  the  section  on  Joints,  Sheet  64. 
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DZAIA//KIG  B-/ 


BEAM  DE3IGLI  DATA 
ALUMINUM  LAMDHJS  MAT  T-U 


:Xr 


SECTIO/J  I 
2  exreus/oK/s  'a' 


secnou  z 

2  etTKOSIOAJS  ’6  " 


TABLE  B-i 


secrioH 

/ 

seen  oki 
2 

seen  oh 
3 

AKBA 

9.  IZ 

6.90 

16.  OZ 

pee  foot 

II.  4 

6.63 

20. 1 

Ik k 

203.6 

97- Z 

1047 

c, 

7.67 

7.U 

13.13 

C/ 

7 Z2 

3.66 

13.50 

Z, 

Z5.7 

13.7 

78.3 

Zt 

26.  2 

17.  Z 

77.6 

-  icip  ft 

74.  7 

39.9 

226 

DEBI&SJ  STBEBStS 
T&AJSIOKI  -  33,  ooo  PSt 

coMReesstOM-  33,000  pa/ 

SHCAK  *  24,  OOO  PS! 

B3AKIKIO  -  36,000  P3/ 


BtCTIOM  3 
2  FULL  WIDTH  MATS 
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YIELD  PO/UT  LOADS  FX3K  LATERALLY  SURPOBTED  BEAMS 

ALUMIUUM  LAKIDiKia  MAT  T-t/  B6AM  SPAM  6  TO  /S  P&AT 

ffKTKUSIOAJ  A" 


1.  Either  edge  of  section  may  be 
used  as  top,  depending  on 
application. 

2.  See  the  section  of  the  report 
on  connections  for  reaction 
details.  (  Sheet  60  ) 

3.  Beams  of  greater  capacity  may 
be  fabricated  using  several 
sections.  The  load  will  be 
proportional  to  the  number  of 
sections. 

U.  The  extrusions  may  be  orientated 
several  ways  without  changing 
the  properties  from  those  of 
the  section  above.  Several  possible 
combinations  are  shown  at  right* 


DRAWIKIG  B-3 

YIELD  POINT  LOGOS  FOR  LATERALLY  SUPPORTED  BERMS 


ALUMINUM  LANDING  MAT  T- U 
EXTRUSION  "B" 

TABLE  3-3 


BERM  SPAN  £  TO  !2  FEET 


SPAN 

rcer 

L 

LOGOS 

WK/PT 

P 

-::3 

-  Vg  *4 

yv 

k/ft 

ocFLEcrm 

inchcs 

p 

HIPS 

DEFLECTION 

INCHES 

3,8  7 

.27 

26.  <2 

.21 

7 

6.S/ 

.3  <2 

22.6 

.  29 

6 

4-96 

.47 

19.9 

.37 

9 

3.94 

.<20 

17.7 

.48 

/ O 

3./ 9 

.74 

U.9 

.59 

// 

364 

.83 

14-3 

.70 

12 

2.22 

1.06 

16.3 

.84 

1.  Either  edge  of  section  may  be 
used  as  top,  depending  on 
application. 

2.  See  the  section  of  the  report 
on  connections  for  reaction 
details.  (  Sheet  <20 ) 

3.  Beams  of  greater  capacity  may 
be  fabricated  using  several 
sections.  The  load  will  be 
proportional  to  the  number  of 
sections. 

lj.  The  extrusions  may  be  orientated 
several  ways  without  changing 
the  properties  from  those  for 
the  section  above.  Several  possit 
combinations  are  shown  at  right. 
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DfZAWlklG  5-4 

YIELD  POINT  LOPDS  FOR  LATERALLY  SUPPORTED  BEAMS 

ALUMINUM  LANOINS-  MAT  T-U  BEAM  SPAN  14  TO  24  FEET 

EXTRUSION  "A* 

TA&LE  5-4 


LOPDS 


yy  k  /ft 


*y. 

K/FT 

*>£  flection 
INCHES 

P 

H/PS 

DIFtfCr  c* 
HCM£S 

3.  OS 

/.so 

21 .3 

1.03 

2.32 

/63 

/8.6 

/.33 

/.BA 

2. 'A 

/(£. 

/TO 

/.SO 

2.66 

/5.0 

2.// 

>.2  A 

3.2/ 

/3.6 

2.SA 

1.02 

3.74 

!2.2 

2.36 

1.  Either  edge  of  section  may  be 
used  as  top,  depending  on 
application. 

2.  '’'.le  extrusions  may  be  orientated 
several  ways  without  changing 
the  properties  from  those  for 

the  section  above.  Several  possible 
combinations  are  shewn  at  right. 

3*  For  beams  with  spans  from  12  to 

21  feet  see  sheet  6>4  for  splice  i _ 

details.  I 

h.  Deflection  computations  are  based 
on  constant  section  conditions. 

5.  Beams  of  greater  capacity  may 

be  fabricated  using  several  | — 

sections.  The  load  will  be 
proportional  to  the  number  of 
Sections. 

6.  For  beams  with  spans  from  21  to  > _ 

2h  feet  see  sheet  t>S  for  splice  I 
details. 
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co/Yrwuous 
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DPAWIUG  6-5 

YIELD  PO/A/T  LOADS  FOR  LATERALLY  SUPPORTED  BEAMS 

ALUMINUM  LAND/NS  MAT  T-N  BEAM  SPAN  14  TO  £4  FEET 

EXT/  JS/ON  *8" 

TABLE  B-5 

LOADS  I  1  f  ?\  I  A 


i  bolt  and 

SIVMHAror  JSLOCJC.- 

4 T  s' ±  OC 


SPAN 

FEET 

W  K/  . 

_ sr _ 

L - J 

^  L/a 

L 

N 

h/ft 

DEFLECTION 

INCHES 

p 

HIPS 

DEFLECTION 

INCHES 

/4 

t.63 

/.  45 

ft.  2 

US 

No 

1.24 

/.88 

9.9 

1.49 

18 

.98 

2.39 

8.9 

1.90 

20 

.80 

2.97 

8.0 

2.35 

22 

.££ 

3. 58 

7.3 

2.84 

24 

SS 

4.17 

6.5 

3.3/ 

1.  Either  edge  of  section  may  be 
used  as  top,  depending  on 
application. 

2.  The  extrusions  may  be  orientated 
several  ways  without  changing 
the  properties  from  those  for 

the  section  above.  Several  possible 
combinations  are  shown  at  right. 

3.  For  beams  with  spans  from  12  to 

21  feet  see  sheet  64  for  splice  . 
details.  [ 

U.  Deflection  computations  are  based 
on  constant  section  conditions. 

5.  Beams  of  greater  capacity  may 

be  fabricated  rising  several  I 

sections.  The  load  will  be 
proportional  to  the  number  of 
sections. 

6.  For  beams  with  spans  from  21  to 

2li  feet  see  sheet  f>5  for  splice  [■ 

details. 


CONTINUOUS 
WOOD  MEMBEA- 


EXAMPLES 
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DI?A\Aii!JG  fl-6 

YICLD  POIN/T  LOADS  FOB  LATERALLY  SUPPOKTtD  BSAMS 
ALUMINUM  LAUDING  MAT  T-H  BEAM  SPAN  SLA  TO  46  FBCT 

PULL  W/DTH  MAT  WITH  NO  MODIFICATIONS 


TABLE.  5-6 


STAN 

fs*t 

L 

LOADS* 

*v  tc/^r 

A 

MAXIMUM 

Moms 

ccuctunono 

I  * 

L  LL  J 

r— - * 

r  7|  1 

vTTV- 
K.  /FT. 

oerucnou 

/A/CH*3 

P 

tars 

otnuvoN 

incuts 

LOAD 

K. 

24 

/.  21 

.66 

30.4** 

1.36 

15-2 

20 

/.00 

1.36 

30-4*  m 

2.ZO 

IS.  2 

32 

.95 

2.03 

za.t 

3.06 

IS.  2 

36 

.64 

2.90 

25.Z 

4  06 

IS.  2 

40 

.76 

4.01 

22.5 

4.73 

15.2 

44 

■  69 

£■33 

20.3 

£■75 

IS.  Z 

40 

.63 

b.  SO 

16-6 

6d7 

15.2 

rp  rn 


N 


*  Values  are  based  on  the  properties  of  two  panels. 

**  These  values  are  determined  by  the  shear  on  the 
riveted  connection  between  extrusion  A  and 
extrusion  B. 

1.  See  sheet  feSTor  details  on  the  necessary  splice 
connection, 

2.  Either  edge  of  section  may  be  used  as  top  ,  depending 
on  application. 

3.  Beams  of  greater  capacity  may  be  fabricated 

using  several  sections.  The  load  will  be  proportional 
to  the  number  of  sections. 

lu  See  the  section  of  the  report  on  connections 
for  reaction  details.  (Sheet  6>o  ) 

5.  Deflection  values  are  based  on  the  properties 
of  the  two  panels. 
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YIELD  PO/K/T  LOADS  FOP  LATERALLY  SUPPORTED  SEAMS 

ALUMf/UUM  LAN  DIMS  MAT  T-ll  BEAM  SPAN  24  TO  46  FEAT 

PANEL  MODIFIED  BY  THC  ADDITION 

CF  RIVETS  SETWetM  BXISTlNO 

PIVET3  iki  connection  a#rwj«v 

EXTRUSION  * **A“  AMo'B* 


TABLE  3-7 


SPAN 

Ftcr 

L 

LOADS * 

kv  KjWf 

p 

MAXIMUM 

MOVIUS 

coMcmimut 

LOAD 

K 

l  L  | 

r* - 

r  'z  I rL  » 

ivw 

K/FT 

oertt <r/o*J 
i/jcves 

p 

KIPS 

Dtrucrtoki 

IMCHCS 

24 

3.13 

2.  !4 

37.  6 

1.72 

30.4'" 

26 

2.31 

2  92 

32.3 

2  34 

30.  4 *" 

32 

1-77 

3.  73 

262 

3.06 

26.2 

3b 

/■40 

4.63 

25.  / 

4.06 

23. 2 

40 

/■  13 

S93 

22  3 

4.73 

2  6.3 

44 

■  93 

7.  16 

zas 

3.75 

20.5 

46 

.79 

8.39 

19.6 

6.67 

186 

*  Values  are  based  on  the  properties  of  two  panels. 

**  These  values  are  determined  by  the  shear  on  the 
riveted  connection  between  extrusion  A  and 
extrusion  B. 

1.  See  sheet  6Stor  details  on  necessary  splice 
connection. 

2.  Either  edge  may  be  used  as  top,  depending  on 
application. 

3.  Beams  of  greater  capacity  may  be  fabricated 
using  several  sections.  The  load  will  be 
proportional  to  the  number  of  sections. 

U.  See  the  section  of  the  report  on  connections 
for  reaction  details.  (Sheet  feo ) 

5.  Deflection  values  are  based  on  the  properties 
of  the  two  panels. 
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DRAWIK/G  B-9 

YIELD  POINT  LOGOS  FOR  LATERALLY  SUPPORTED  BERMS 

MR&NCS/UM  LPNOtNG  MRT  T-B  BEPM  SPAR  G  TO  /2  XCET 

EXTRUS/OH  V?" 


TABLE  3-9 


1.  Either  edge  of  section  nay  be 
used  as  top,  depending  on 
application* 

2.  See  the  section  of  bhe  report 
on  connections  for  reaction 


details.  (  Sheet  <°o ) 

3*  Beams  of  greater  capacity  may 
be  fabricated  using  several 
sections*  The  load  will  be 
proportional  to  the  number  of 
sections* 

lu  The  extrusions  may  be  orientated 
several  ways  without  changin' 
the  properties  from  those  far 
the  section  above*  Several  possible 
combinations  are  shown  at  right* 
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YIELD  POINT  LOADS  FOR  LATERALLY  SUPPORTED  BEAMS 


MAGU&SHJM  LANDING  MAT  T-6 

extal/s/on 

TABLE  B-/0 


SPAM 

peer 

L 

LOADS 

W  H/FT 

P 

L  i 

w 

K/rr 

oanLKna a 
/HCM£S 

P 

A7PS 

ocrucnoN 

INCHCS 

<s 

7  75 

.27 

23.3 

.22 

7 

5.7/ 

.34 

20.0 

.29 

G 

4.38 

.47 

17.5 

.38 

9 

3.45 

.<£/ 

/S.4 

.49 

/O 

2.80 

.74 

!4jO 

.59 

H 

2.31 

■  9/ 

/2.7 

.73 

/2 

1.94 

1.07 

/!,7 

.84 

1.  Either  edge  of  section  may  be 
used  as  torpy  depending  on 
application. 

2.  See  the  section  of  the  report 
on  connections  far  reaction 
details.  (  ?haet  40  } 

3.  Beams  of  greater  capacity  may 
be  fabricated  using  several 
sections.  The  lead  will  be 
proportional  to  the  number  of 
sections. 

It.  The  extrusions  may  be  orientated 
several  ways  without  changing 
the  properties  frem  those  for 
the  section  above.  Several  possible 
combinations  are  shown  at  right. 


BEAM  SPAN  £  TO  /2  FEET 


1 

I 

^solt 

1  | 

i 

I 

1 

1  1 

1  I 

ZJ. 

1 

1 

I  1 

1  1 
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DRAWING  3-/1  -z 

YIELD  PO/NT  LOADS  FOP  LATERPLL  Y  SUPPORTED  BERMS 
MAGNESIUM  LANDING  MAT  T-Q  BEAM  SPAN  /2  TO  £4  FEET 

EXTRUS/O/Y  «A" 


TABLE  0-1 1 


SPF)N 

FEET 

L 

LOADS 

N  K/FT 

L 

P 

L  . 

Vi  * 

“  Tf  *n 

rv 

K/FT 

DEFLECT** 

INCHES 

P 

*7  AS 

DEFLECT KF\ 

INCHES 

14 

2.S8 

1.43 

/8.0 

A  AS 

/6 

L9G 

/as 

/S.  7 

A 49 

/a 

LSG 

£.36 

/4J 

A.  90 

20 

A27 

2.94 

AS.  7 

2.36 

22 

I.OS 

3.64 

/AS 

2-36 

24 

.as 

4J3 

ZO.3 

3.32 

1.  Either  edge  of  section  maty  be 
used  as  top,  depending  on 
application* 

2.  The  extrusions  may  be  orientated 
several  ways  without  changing 
the  properties  from  those  of 

the  section  above.  Several  possible 
combinations  are  shown  at  right. 

3.  For  beams  with  spans  from  12  to 
21  feet  see  sheet  *4  for  splice 
details. 

It.  Deflection  computations  axe  based 
on  constant  section  conditions. 

5.  Beams  of  greater  capacity  may 
be  fabricated  using  several 
sections.  The  load  will  be 
proportional  to  the  number  of 
sections. 

6.  For  beams  with  spans  from  21  to 
2lt  feet  see  sheet  t>s  for  splice 
details. 
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DRAWING  3-/Z 

y/£LO  POINT  LOADS  FOR  LATERALLY  SUPPORTED  BEAMS 


MAGNESIUM  LAND  NG  MAT  T-B 
EXTRUSION  "3 " 

TABLE  B-IZ 
LORDS 


H/FT 

OCALfCT/O* 

INCHES 

p 

K/PS 

DEFLKCrtC 

INCHES 

1.43 

/.4  7 

/o.  o 

uo 

1.09 

/.9/ 

8.7 

/.53 

.66 

2.43 

7.8 

1.95 

.70 

3.0/ 

7.0 

2.42 

.58 

3.63 

6.4 

2.92 

.48 

4.22 

5.7 

3.39 

1.  Either  edge  of  section  may  be 
used  as  top,  depending  on 
application. 

2.  The  extrusions  may  be  orientated 
several  ways  without  changing 
the  properties  from  those  for 

the  section  above.  Several  possible 
combinations  are  shown  at  right. 

3.  For  beams  with  spans  from  12  to 

21  feet  see  sheet  6 d  for  splice  i 
details. 

It.  Deflection  computations  are  based 
on  constant  section  conditions. 

5.  Beams  of  greater  capacity  may 

be  fabricated  using  several  L 

sections.  The  load  will  be  I 

proportional  to  the  number  of 
sections. 

6.  For  beams  with  .»;nns  from  21  to  i 
2h  feet  see  sheet  for  splice 
details. 
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fBOLT  AMD 
JBRiRATDB  ‘ 
AT  a  t  O.l 


DtOCA. 

C 


CONTINUOUS 
WOOD  MEMBER 


/ 

L 

J 

L 

7 

LL 

j  ) 

EXAMPLES 


Dkawikiq  a- 13 

YIELD  POINT  LOADS  FOR  LATERALLY  SUPPORTED  BEAMS 

MAGNESIUM  LANDING  MAT  T-B  BEAM  SPAN  2A  TO  43  FEET 

FULL  WtOTH  MAT  WITH  NO  MODIFICATION 

TABLE  B-/3 

I  I  LOADS* 


\N  K/FT. 


K/FT 

OEFU 

/NO 

criON 

VCS 

p 

KIPS 

DCFiCC 

INCH. 

TK. 

cs_ 

/.OS 

.8. 

1 

25.2** 

L3C 

> 

.30 

1.2 

* 8 

25.2** 

2.0i 

o 

.79 

1.9 

2 

25.2  *  * 

3.0  i 

T 

.70 

2.1 

r 3 

24.5 

4.5C 

5 

.63 

3/ 

74 

21.9 

5.21 

J 

.57 

4.S 

)6 

19.9 

6.3i 

2 

.S3 

t/ 

18.4 

7.5. 

9 

MAXIMUM 

HOVIK* 

couctuvetn 

LOAD 

HIPS 

!2.d 

/2.6 

!2.<& 

!2.<Z 

J2.S 

/2.<9 


*  Values  are  based  of  the  properties  of  two  panels. 

**  These  values  are  determined  by  the  shear  on  the 
riveted  connection  between  extrusion  A  and 
extrusion  B. 

1.  See  sheet  GS  for  details  of  the  necessary  splice 
connection. 

2.  Either  edge  of  section  may  be  used  as  top,  depending 
on  application. 

3.  Beams  of  greater  capacity  may  be  fabricated 
using  several  sections.  The  load  will  be 
proportional  to  the  number  of  sections. 

It.  See  the  section  of  the  report  on  connections 
for  reaction  details.  (  Sheet  Go  ) 

5.  Deflection  values  are  based  on  the  properties 
of  the  two  panels. 


■§  BOLT  PHD-' 
S&AAJUrOB  BLOCK 
AT  S'  t  O.C. 


DEAWlklG 


YIELD  POINT  LOADS  TOR  LATERALLY  SUPPORTED  BERMS 


M4GNCS/UM  LANDING  MAT  T-B  BEAM  SPA/V  24 

PANEL  MODIFIED  BY  THE  ADDITION  OF  V' 

RIVETS  BETWEEN  EF/ST/NG  A/YETS  IN 
CONNECTION  BETWEEN  EXTAUS/ONS  "ALAND'S" 


TO  4S  FEET 


3-14 


TABLC  3-14 


SPAN 

peer 

L 

LOADS 

\ 

\N  K/FT 

p 

MAXIMUM 

MOVING 

coHceHTwmm 

LOAD 

KIPS 

•  l  .1 

f-V?  - 

\-  V*  -f 

tv 

K/FT 

deflection 

INCHES 

p 

NIPS 

DEFLECTION 

INCHES 

24 

3.05 

2.34 

36.6 

169 

25.2 

28 

2.24 

3.2) 

33-6 

2.  SB 

2S.2 

32 

f.72 

4.2) 

27.S 

3.38 

25.2 

36 

A3 6 

5.33 

24.S 

4.28 

24.5 

40 

/AO 

6.58 

2/9 

5.30 

2/9 

44 

.91 

7.96 

A9.9 

6.40 

19.9 

48 

.76 

9.42 

/8.4 

7.57 

/ 8.4- 

1.  See  sheet  63  for  details  on  necessary  splice 
connection. 

2.  Either  edge  may  be  used  as  top,  depending  on 
application. 

3.  Beams  of  greater  capacity  may  be  fabricated 
using  several  sections.  The  load  will  be 
proportional  to  the  number  of  sections, 

b.  See  the  section  of  the  report  on  connections 
for  reaction  details.  (  Sheet  60  ) 

5.  Deflection  values  are  based  on  the  properties 
of  the  two  panels. 


i  BOLT  BUD 
OCbAKATO*  BLOCK 
AT  3't  O.C. 
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SFECIFIC  APPLICATION 
(Beams) 

ITEM  REFERENCE  FOR  LOAD 

DATA 


I.  BUILDINGS 


Flooring  Framing 

B-l  to  B-5 

B-8  to  B-12 

Roof  Framing 

B-l  to  B-14 

Grade  Beam 

B-l  to  B-14 

II.  TOWERS 

Control 

B-l  to  B-5 

B-8  to  B-12 

Elevated  Tank 

B-l  to  B-5 

B-8  to  B-12 

Drying  (Parachute) 

B-l  to  B-5 

B-8  to  B-12 

III.  BRIDGES 

Fixed 

B-l  to  B-l4 

Floating  (Stiffener  Girder) 

B-6,  B-7,  B-13 
and  B-l4 

Ferries 

B-l  to  B-l4 

Bents  ^Trestle  &  Pier) 

B-l  to  B-5 

B-8  to  B-12 

Sills  and  Caps 

B-l  to  B-5 

B-8  to  B-12 

Bridge  Repair 

B-l  to  B-14 
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ITEM  REFERENCE  FOR  LOAD 

DATA 

IV.  MISCELLANEOUS 


Grease  Rack 

B-l 

to 

B-5 

B-8 

to 

B-12 

Hose  Drying  Rack 

B-l 

to 

B-5 

B-8 

to 

B-12 

Long  Ridge  Poles 

B-l 

to 

B-5 

B-8 

to 

B-12 

Covered  Walkways 

B-l 

to 

B-5 

B-8 

to 

B-12 

Storage  Rack 

B-l 

to 

B-5 

B-8 

to 

B-12 
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columns 

Single  extrusions  will  be  used  as  struts  in  structures  only  where  condi¬ 
tions  are  such  that  they  may  be  laterally  supported.  Generally,  columns  will 
be  built  up  of  two  or  more  extrusions.  The  information  which  follows  is  limit¬ 
ed  to  true  columns,  where  the  unsupported  length  is  a  consideration  in  the  load 
carrying  capacity. 

Allowable  loads  were  calculated  to  produce  specified  yield  point  stresses. 
Any  factor  of  safety  may  be  applied  for  a  particular  condition. 

Column  theory  as  illustrated  by  the  composite  curve  on  Drawing  No.  CT-1, 
Sheet  37  ,  was  used  in  determining  the  allowable  concentric  loads  on  built-up 

columns.  This  approach  is  based  on  classic  column  theory,  with  the  crippling 
stress  limitations  for  aluminum  as  recommended  in  Paper  No.  970,  "Specifications 
for  Structures  of  Aluminum  Alloy  6o6l-T6",  as  reported  in  the  Journal  of  the 
Structural  Division  of  the  American  Society  of  Civil  Engineers.  For  magnesium, 
crippling  stress  limitations  were  used  as  given  in  Technical  Memorandum  No.  15, 
"Crippling  Strength  of  Magnesium  Sheet  and  Extrusion",  published  by  the  Dow 
Chemical  Company. 

End  Fixity  Condition 

The  column  sections  were  investigated  for  the  end  fixity  values,  k  equals 
1.0  and  k  equals  O.75.  (Where  k  is  1.0  for  pin  end  conditions  and  k  is  0.5  for 
fixed  end  conditions.)  Ordinarily  the  value  for  partial  restraint  (k  ■=  .75) 
should  be  used  unless  tests  or  known  conditions  indicate  a  higher  or  lower  value. 
Accidental  or  Unknown  Eccentric ity 

Eccentricity  caused  by  fabrication  or  construction  is  assumed  to  be 
ec/r*  =  O.25,  where: 

e  ■  eccentricity  in  loading 

c  =  distance  to  extreme  fiber  subject  to  compression 
r  ■  radius  of  gyration 

The  equation  that  follows  was  used  to  determine  the  allowable  bending  stress 
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produced  by  the  assumed  eccentric  loading: 


Where 


f  is  the  maximum  bending  stress  that  may  be  permitted  in  addition 
b 


to  the  uniform  compression. 


P/A  is  the  average  compressive  stress  on  gross  section  produced  by 


the  column  load,  P. 


f  is  the  allowable  compressive  working  stress  for  the  member  con- 
B 


sidered  as  a  beam. 


f  is  the  allowable  working  stress  for  the  member  considered  as  an 
c 


axially  loaded  member. 


'm 


where  L/r  is  the  slenderness  ratio. 


The  preceeding  equation  results  in  a  trial  and  error  solution  for  the  maximum 
allowable  load. 

The  same  formula  can  be  used  in  any  special  application  to  design  a  member 
subjected  to  combined  bending  and  axial  stress. 

Spacing  of  Wood  Blocks 

The  spacing  of  the  wood  blocks  between  the  extrusions  used  to  build  up  the 
section  was  determined  by  considering  the  individual  extruded  sections  as  columns 
of  length  equal  to  the  spacing  of  the  blocks.  A  very  conservative  assumption  of 
end  fixity,  k  =  1.0,  was  used  for  these  individual  columns. 

Selection  cf  Bolts 

2024-T4  Aluminum  Alloy  bolts  were  used  to  design  all  joints  for  both  the 
aluminum  and  magnesium  columns.  Replacement  of  the  aluminum  bolts  by  bolts  o’f 
steel  or  of  other  materials  is  certainly  acceptable  for  field  operations. 

Allowable  loads  for  the  bolts  were  computed  using  minimum  guaranteed  shear 
stress  for  2024-T4  Aluminum  Alloy  and  minimum  guaranteed  bearing  yield  stress 
for  6061-T6  Aluminum  Alloy  or  ZK60A-T5  Magnesium  Alloy. 


1.  Previous  reference  (Paper  970)- 


ALLOWA  BLt  COLUMN  LOADS  DRAWING  C-l 
DOUBLE  EXTRUSION  *A  "  ALUMINUM  COLUMN 


TYPICAL  cross  SECTION 

properves 

ABBA  -  A  »  9/2  /Me 

momb/jt  or  lucerriA  -  ■  //.  so  is/4 

BAD!  US  or  areAT/O/J  -  A*  «  /.  /S  /M 


LOADING  AND  END  CONDITIONS 


COMD/T/OM  I  COUD/T/OJJ  U  COHO/T/CM  JZT  .  OO/JD/T/OH  1ST 
comcbutkic  loaoum  coMcenreK  loao/hb  Cccbmtkic  load/mb  tcccrure/c  loao/ajo 
wueuD3-Jc»i  paktial  eesreAWT  e  c/r** zs  ccl/Ms.zs  . 

k*  .73  •  pim  t/JDs  -  kz  i  pakt/al  BBwreAiur-  k  * .  t* 

TABLE  C-l 


/.  ruevAL  /resTKA/Kir  or  km  .is  cam  mo*  m ally  bb  assumid  im  stcuctvkal  oes/o/u 
roe  bolts o  oe  etvereo  coa/a&ct7ok/b . 

2.  ec/r*  as  whbbb  e »  eccsMTeicnr  ,  c  ■  d/stamcm  to  exreBMB  nmee, 
r*  kao/us  or  areAnoH  was  valua  or  ec/r *  is  mommally  A  S3  umbo  to 
BX  1ST  TO  TA/ee  ik/to  accouk/t  ai/y  lack  or  STeA/SHTHBSS  AMD  AMY  lUDeTSeMIurrt 
ecceuneiciTY  tu  lcad/mo  -  Does  mot  peowoe  roe  amy  kmowm  BcceMreic/rr. 

J.  /M  BACH  CALL  A  BLOCK  IS  pc  Ace  O  FLUSH  WITH  BACH  BUD  OF  TUB  COLU/HAJ . 

TWO  BOLTS  ABB  PL  AC  BO  TH/BOUOM  BACH  BLOCK  OM  4  ti  IMCHBS  PBOM1 
BACH  B*HO. 


0£4iA//MG  C-2  ALLOWABLE  COLUMN  LOADS 
DOUBLE  EXTRUSION  "s"  ALUMINUM  COLUMN 


snnsansBU 

liSIIBSIISBN 


— y  3zs 


t.  772 

i“x  4  BOLT  -  SO 24  T4  ALUMINUM  ALLOY  ' 

32  eecz'o 


.  - -  <J"  HARDYYOOO  BLOCK. 

'D  16  BKi'O 

TYPICAL  CROSS  SECTION 
PROPERTIES 

AREA  -  A  •  <e>-90  IN* 

MOMENT  OF  INERTIA-  /*  *  9.42  1 N1 2 * 4 
ba oi us  of  gyration  -  rK  =  /■  17  in 
LOADING  AkJD  END  CONDITIONS 

1  — — h— -“lb—* 


I  Pee  !  Pc.k 

condition  r  condition  n 
coKJCcuretc  to  a  dim  couceuneic  load/mo 
fin  ends  km  1  partial  rbstteaint 


1  1  P  ALLOWABLE 

condition  m  - 

eccaurmc  LOAOHM 
ec/r*  =  .  es 
PIN  RAIDS  -  k*  / 


1 1 P  Allowaelr 
condition  zr 
tcc  eurmic  load/ am 
ec/r* t, as 

p>er/AL  essTGAixrr-k-.Ts 


TABLE  C-Z 


«« 


FEET 

INCHES 

12 

144 

II 

132 

to 

120 

9 

toa 

3 

96 

dimensions  a luMBea 

of  or  wooo 

WOOD  BLOCKS  BLOCKS 

inches  peg.  csil 


2.2 


6*  2.2x3 


<0*22x3 


1.  PARTIAL  RESTRAINT  OF  kt  .7S  CAU  NORMALLY  BR  ASS  UMBO  IN  STRUCTURAL  PS  SION 
FOR  BOLTED  OB  RIVETED  CONNECTIONS. 

2.  ec/r*  *.  rs  where  e »  eccentricity  ,  c  s  distance  to  extreme  pi  Bee, 

r*  KADI  US  OP  OYRATION .  THIS  VALUE  OF  RC/r*  IS  NORMALLY  ASSUMED  TO 
ax  1ST  TO  TAKE  INTO  ACCOUNT  ANY  LACK  OF  3TRAI9HTNESS  AHO  ANY  I  NOB  TAR  Ml  HATE 
ECCENTRICITY  IN  LOAD/ MS  .  DOBS  MOT  PCOV/OR  POR  ANY  KNOWN  SC  CRN  TRIG  I TY. 

s.  /N  EACH  CSUL  A  BLOCK  IS  PLACED  PLUSN  WITH  SACN  END  OF  7 NR  COLUMN. 
TWO  BOLTS  ARR  PLACED  THROUGH  EACH  BLOCK  ON  £  If  INCHES  PROM  BACH  END. 


DBAWIKJG  C-3  ALLOWABLE  COLUMN  LOADS •  INTERLACED 
40 ~  EXTRUSIONS  ' A  “ akio  *B  *  ALUMINUM  COLUMN 


TYPICAL  CROSS  SECTION 
PROPERTIES  , 

AKt A  -  A  *  8.01  /N* 

MOMENT  OF  INtKTIA  -  If  s  1 1.60  IN* 

KADI  US  OF  3  YKATION  -  rt  =  .  701 IKI. 

LOADING  a/jo  END  CONDITIONS 


1 


'PCK 

Coajo/t/oN  I 

COKKCAJTJOC  LOAD/ /JG 
PI  U  6k IDS-k*l 


Pck 

COAJDIT/OM  n 

CONC6NTKJC  LOAD!  NO 

partial  eesTmAikrr 
k  *  .76  ' 


—Hi — « 


I 

> 


I PAUOMBLS 
CONO/T/ON  XT  2 
eCCSNTJUC  LOAD! NO 

tc/r**  .zs 

Pin  e/jos-kti 


IT 


Pallowable 
CONO/r/ON  JS 
ECC.6NTK1C  LOADING 
ec/r *  *  .65 

Paft/al.  eeaTKAiHT~k*.7S 


TABLE  C-3 


UUSUPPOKTtD 
COLUIAU  LfNSTH 

ALLOWABLE  LOAD 

ooNomoN  a 
KIPS 

CONDITION  a 

MP3 

coNomoN  a 
MP3 

FttT 

INCHtS 

UPS 

12 

146 

19.2 

32.0 

12.7 

18-9 

II 

132 

26.0 

40.0 

15.1 

22.0 

10 

120 

18. 6 

49.6, 

17.3 

253 

9 

100 

35 

6,1.7 

2,0.3 

29.2 

6 

96 

43.3 

73-7 

23.4 

33.1 

1.  Partial  restraint  of  k  *  ,75  can  normally  be  assumed  in  structural  design 
for  bolted  or  riveted  connections, 

2>,  ec/r*  r  *2$  where!  a  «  eccentricity  ,  c »  distance  to  extreme  fiber, 

v  t  radius  of  gyration.  This  value  of  ec/r  *  is  normally  a  turned  to  exist 
to  take  into  account  any  origional  lack  of  straightness  and  any  indeterminate 
eccentricity  in  loading.  Does  not  provide  for  any  known  eccentricity. 


-4/- 

O&WlhJG  C‘4  ALLOWABLE  COLUMN  LOAD  -  DOUBLE  EXT/SUS/ON 
ALUMINUM  COLUMN  FOR.  LENGTHS  GREATER  THAU  !Z  F£ET 


THE  CODAS  SECT/OKI  SHOWN  ABOVE  AS  AT  THE  JOINT. 

TWO  EXTRUSIONS  *3"  FORM  THE  COLUMN .  TUe  O/RRLA  HP/ NO 
JOINT  /S  FORMED  BY  TWO  3  FOOT  30  CT JO  US  OF  EXTRUSION  %AZ 
TUB-  LOCATION  OF  THE  JOINT  AS  TO  POSITION  /AJ  LENGTH 
AJ  NOT  SPECIFIED  FOE  EASE  OF  FABRICATION, 

PROPERTIES  OF  COLUMN  CROSS  SECTION  (EXTRUSION  *3  “ ONLY) 
AREA  -  A  =  6- SC  IN  * 

MOMENT  OF  INERTIA  -  Ig  -  II- 27  IN * 

RADIUS  OF  GYRATION  -  r„  »  1.23  IN 


LOADING  AND  END  CONDITIONS 


CONDITION  I  CONDITION  U 

CONCeHTKIC  LOADING  CCHCtHTR/C  LOAD/ MG 
PIN  ENOS  -Urn/  PARTIAL  ROS TRA IN T 

k*.  75  1 


dr 

i 

i 

\PaLLOINAELB 

CONDITION  m  2  condition  nr 
ecceu-neic  LOAD/P9  ECCENTRIC  LOADING 

cc/r  *  = .  zs  e  c/ri  =  .  25 

PIN  ENDS  kv/  fHCTlAL  RESTRAINT-  k  • .  75 


CONT/HUBO 

ON 

AJCXT  SHEET 
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TABLE  C-4 


uusurromrEo 
COLWMJ  LtUQTM 

OJr 

LilUIMU** 

MJHBtK  OK 
woe*  SLOCKS 
P*K  COLL 

MMMM  SmcMM 

lj colls  4roq 
ok  noop  slocks 
mjcmos  •* 

AlLC. 

)WA8LB 

LOAD 

sssr 

lucres 

MOOP  BLOCKS 

/*cwes 

COKWn&J  2 

taps 

zoAjomou  o 

KJPS 

C&JOrrtOMJt 

JC/+3 

coLtanoM  a 

Kl*>S 

24 

266 

2,2*  3.33  *  6 

3 

78 

13.6 

24.1 

12.2 

20.5 

23 

276 

2  2  <3.33*6 

3 

7.5 

75  2 

268 

73.4 

22.5 

22 

264 

2.2*5  55*6 

3 

72 

76.7 

29.0 

74.5 

24.4 

2/ 

252 

2.2*3.35*6 

3 

67 

76.4 

32.2 

16.0 

26  7 

20 

240 

2.2*3  33*6 

3 

6  3 

79.9 

35.4 

17.1 

29.0 

79 

226 

2.2*3.33*6 

3 

62 

22.0 

36. 4 

16.9 

31.1 

16 

216 

2  2*3.33*6 

3 

58 

24  4 

43.5 

20.8 

34  6 

77 

204. 

2.2*5.33*6 

3 

55 

27.6 

49.0 

23.2 

38.8 

16 

192 

2.2*3.35*6 

3 

52 

31.  1 

54.6 

256 

42.6 

15 

760 

2.2*5.33*6 

3 

48 

35.5 

62.6 

29.1 

46.4 

74 

/  68 

2. 2*3-33*6 

3 

45 

40-9 

73./ 

33.2 

S3. 6 

73 

156 

2.2*3.35*6 

3 

41 

47.3 

84.3 

37.5 

62.3 

1*  Partial  restraint  of  k  »  .75  can  normally  be  assumed  in  structural  design  for 
bolted  or  riveted  connections. 

2*  ec/r2=  *25  where  e=  eccentricity,  c  ■  distance  to  extreme  fiber,  r*  radius  of 
gyration.  This  value  of  ec/r2  is  normally  assumed  to  exist  to  take  into  account 
aity  lack  of  straightness  and  any  indeterminate  eccentricity  in  loading.  Does 
not  provide  for  any  known  eccentricity. 

3.  In  each  cell  a  block  is  placed  flush  with  each  end  of  the  column.  Two  bolts 

are  placed  through  each  block  on  it's^lj  inches  from  the  ends.  Since  the  location 
of  the  joint  is  not  specified,  exact  spacing  of  the  wood  blocks  is  not  specified. 


DRAWING  C-5  ALLOWABLE  COLUMN  LOADS  -  EXPANDED 
axTeus/o/j  *a*  aluminum  column  (expanded  by 

BLOCKS  CUT  reOM  STANDARD  4  *  4  AND  6*6  LUMBEB ) 


TYPICAL  CZOSS  SeCTION 

peopeer/es  op  the  sections 


CASE  A  -  expanded  by  blocks  cut  peon  4*4  luhtbsc 

WIDTH  or  COLUNN  -  \AJ  -  3  09  IN ■ 

A  EE  A  -  A  •  9  /r  IN* 

MOMENT  or-  /NSET/A  -  lx  *  /S.27  /N4 

EADtus  or  gyeation  -  rK  *•  /.  414  uu. 

CASE  B-  expanded  by  slocks  cut  peom  &*g>  lumeee 

WIDTH  or  COLUMN  -  *V  a  ^  76  IN. 

AEEA  -  A  x  9.12  IN* 

MOMENT  or  ineetia  -  Jg  X  46.36,  )N* 

SADiUS  or  GYEATION-  Tx  »  £■  30  IKl 
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LOADING  AMD  END  CONDITIONS 


CONDITION  1  CONDITION  H  CONIOITICN  UL  .  CONDITION  IS" 

CONCENTEIC  LOADING  CONCEHTEK  LOADING  eCCCNTglC  LOADING1  ECCENTEIC  LOAD! NO 

pin  ends  -  Xr»  /  paetial  eestea/nt  e  c/rz* .  zs  t  c/r*x  .  es 

£•  .7S  '  PIN  ENDS-  k*  /  PAETIAL  EfSTEA/HY-  k*-75 

+ 


cojjr/uueo 

ov 

KJCrr  3HC6T 
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TABLE  C-5 


(CASE  A) 


ukiSuprome 
COWMAJ  LHJSTN 

O/KAt/JS  ■'OK/S 

OP 

WOOO  BlCOCt 
IKICHtS 

SPKCIK/S  IK) 

csus  4m  of 

HVOOO  MLOCJC3 
JKKf/PS  J 

A 

LLOtVABLE  LOAD 

FBCT 

IKK  MS 

couomaux 

tars 

coKiamaKi  B 
/OPS 

aoK/omou  a 

KIPS 

12 

144. 

4 

44 

68 

155 

67 

109 

// 

132 

4 

40 

106, 

169 

80 

128 

10 

120 

4 

3<c 

126, 

217 

92 

143 

9 

/oa 

4 

32 

169 

232 

m 

/*/ 

8 

36, 

fl ] 

4 

28 

205 

246, 

137 

159 

(case  b ) 


12 

144 

2.2  xsj  x  14 

5 

32.  £ 

212 

255 

142 

/63 

// 

132 

5 

29.5 

225 

26,6 

143 

167 

/O 

120 

5 

27 

237 

273 

154 

172 

9 

108 

2.2  tjjxIS 

5 

24 

25/ 

28! 

IbO 

/  7  Cm 

8 

96, 

2.2x5jx/2 

5 

2 1 

258 

290 

165 

/SO 

1*  Partial  restraint  of  k  -  ,75  can  normally  be  assumed  in  structural  design  for 
bolted  or  riveted  connections, 

2,  ec/ra=- ,2p  where*  e  *  eccentricity,  c  =  distance  to  extreme  fiber,  r  =  radius  of 
gyration.  This  value  of  ec/r*  is  normally  assumed  to  exist  to  take  into  account 
any  lack  of  straightness  and  any  indeterminate  eccentricity  in  loading.  Does 
not  provide  for  any  known  eccentricity, 

3,  In  each  cell  a  block  is  placed  flush  with  each  end  of  the  column.  Tyro  bolts 
are  placed  through  each  interior  block  on  its  <t  lj  inches  from  each  end.  three 
bolt3  are  placed  through  each  block  flush  with  end  of  column. 


DBAWm  C-6  ALLOWABLE  COLUMN  LOADS  -  EXPANDED 
EXTBUSIOtJ  *BH  ALUMlhlUM  COLUMN  (EXPANDED  5Y 
BLOCKS  CUT  FROM  STANDARD  4*4  AMD  <3*6  LUMBER) 


-  1024  -  T4  ALUMINUM  ALLOY  BOLTS 

CAS!  A-j  *  4j  BOLT  -  32  REDD 

CAsra-j  x  6  bolt  40  red'd 


TYPICAL  CROSS  SffCT/ON 

properties  or  the  sections 

CASE  A  -  EXPANDED  BY  BLOCKS  CUT  PRO M  4x4  LUMBER 
WIDTH  or  COLUMN  -  w  =  3.39  IN 
Aee*  -  A*  e>.9o  in  * 

Mom  but  or  /uteri*  -  /*■  »  14.29  in* 

RADIUS  OX  GYRATION  —  /}  I  ■  44b  1*1. 


CASE  expanded  by  blocks  cut  reoM  axe,  lumber 

WIDTH  OP  COLUMN  -  W  •  3.76  IN. 

AREA- As  6-90  IN  2 

MOM  BN  or  INERTIA  -  /j  a  37.03  /M* 

RADIUS  of  GYRATION  -  rx  *  2.3/S  liu. 


CR 

CONDITION  I 
CONCENTRIC  lOADJNG 
PIN  ENDS-  R*/ 


LOADIKIG  AND  EMD 


CO/JDITIOMS 


<PCR 

CONDITION  U 
CONCeNTR/C  LOADING 
PARTIAL  RMTRA/UT 

r~.  73' 


X 

P ALLOWABLE 
CONDITION  m 
ECCENTRIC  LOADING* 
ec/rz  =  ■  25 
P/N  ENDS  -  K-! 


\PALLOWABlE 
CONDITION  2JT 
ECCENTRIC  LOADING 

ec/rl=  es 

PARTIAL  RESTRAINT-  R* .  73 


CONTINUED 

ON 

NEXT  SHEET 


~46~ 


TABLE  C-6 


(CASt  A) 


COLUUU  UHATP 

O* 

TjUREH 

or 

WOOD  BLOCKS 
pern  ceu. 

spxans  /w 

C4U.LS  {704  or 
MT9C  BLOCK * 

incuts  3 

Allowable  load 

CC*JO/TK*J  I 

Kins 

cowman  t 

KIPS 

women  a. 
KJMS 

•JDMOmcM  xr 
WPS 

peer 

waits 

WOOD  BLOCKS 

12 

144 

2,2*3$  *  IZ 

4 

44 

<o  9 

122 

55 

39 

U 

13  2 

2.2*3$  M2 

4 

40 

64 

149 

65 

106 

10 

IZO 

2.2*  j/x  5 

4 

37 

too 

Ho  3 

76 

H5 

9 

106 

2.2x3$*  9 

4 

33 

123 

na> 

90 

121 

6 

96 

2Z*3$*9 

4 

2$ 

133 

169 

109 

126 

(case  a) 


12 

144 

2.2  x5^x  12 

5 

33 

/6/ 

193 

/Ob 

/24 

II 

132 

2.2  *5^*  12 

5 

SO 

171 

20/ 

III 

IZ  7 

IO 

120 

2.2*  5^*  12 

5 

27 

tao 

207 

H7 

130 

9 

106 

2.2*  5$*i0 

5 

24.5 

J9o 

212 

122 

!3' 

& 

96 

2.2*  S\*6 

5 

22 

197 

219 

126 

136 

1.  Partial  restraint  of  k  =  .75  can  normally  be  assumed  in  structural  design  for 
bolted  or  riveted  connections. 

2.  ec/r*».25  where*  e  »  eccentricity,  c  a  distance  to  extreme  fiber,  r=  radius  of 
gyration.  This  value  of  ec/r1 2 3  is  normally  assumed  to  exist  to  take  into  account 
any  lack  of  straightness  and  any  indeterminate  eccentricity  in  loading.  Does 
not  provide  for  any  known  eccentricity, 

3.  In  each  cell  a  block  is  placed  flush  with  each  end  of  the  column.  Two  bolts 
axe  placed  through  each  block  on  £  1$  inches  from  each  end. 


DBAWIUG  C-7  ALLOWABLE  COLUMN  LOADS  -47- 

ALUMHJUM  BOX  COLUMAJ  POKKAtO  FgOM  SXTSUB/OH  *fl  * 


(Corns  pull  lehst/J  2024  -  T4  Al.AUor 

Of  COLUMh) 

typical  ceoss  secr/ou 

ReoPoentB 

asea  -  Am  45. a  IH* 

MOMEHT  Of  IHEKTIA  -  !\  »  369.  /  IAJ  * 

/SAD /US  Of  6YKATIOH  /*»  =  3-  !7  IH 


oerrreo  poenoH 
to  me  cor  aw at 

TYPICAL  JO/AJT  CSOSS  SECT/OAJ 

SPSC/F/CAT/OHIS  : 

/,  use  j  fter  of  extko. s/oh  *5 "  to  poem  cohaject/oh  As  showh. 
2.  MAKS  JOlAi T  OH  OA'LY  TUB  TWO  OPPOSITE  S/DtS  Of  THE  COLUMH 
AT  Aur  one  LocATtou  a lou a  the  lehoth  of  columh. 
Assembly  peocaouKe-  foe:  makiajo  the  Jo/ht 

1.  DE/LL.  ALL  HOLES  POP  COCHEE  COUHECT/OHS  '  WITH  WOOD 
BLOCK  /H  PLACE. 

2.  DC  ILL  HOLES  FOE.  JO/AJT  COHHBCT/OHS . 

3.  PLACE  BOLTS  HJ  POSITIOAJ  POE  COEHSE  COHAJFCT/CHS. 

4.  PLACE  3  poor  SECT/OAJ  OP  EXTSUS/OAJ  *6"  JAJ  pOS/T/OH 
A uo  com  alette  cohaject/ohs  . 


COHTIUUED 
OH  AJEXT  SHEET 
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LOADUJG  and  EkJD  COAJD/T/OK/S 

1  JT 


Pee 

COKJDIT/OKI  r 
cauce/uTe/e  loading 
pi  si  jds  -  e»i 


PalLOHABLG 

COKIDITIOU  JT 
eccbntkic  loading  1 
ec/r*  s  .25 
p/u  gnos  -  /c?/ 


TABLE  C-7 


mmm 

BOLT  S5QUIIBEMEKITS 

ALLOWABLE  LOADS 

\  coetJCB  bolts  | 

I  JO/KIT  BOLTS  l 

CONDITION  I 

CONDITION  a 

KIPS 

mr 

lucues 

sire 

Wm 1 

BRACING 
<t  TO  a 
IKICMB3 

size 

e/ps 

12 

144 

ma 

23 

<Z> 

— 

— 

445 

27/ 

/4 

146 

mi 

23 

7 

&o 

429 

2C7 

14 

192 

fK,i 

23 

a 

BBS 

40 

4/3 

240 

/6 

216, 

'Mi 

21 

to 

40 

396 

252 

20 

240 

2! 

)  1 

IMl 

54 

36! 

244 

22 

244 

ix/i 

20 

13 

j*2i 

54 

3  6?  4- 

237 

24 

266 

20 

14 

ran 

46 

346 

225 

zc» 

3/2 

mi 

19 

lb 

jxii 

46 

3Z6 

2/4 

26 

334 

im 

24 

,3i 

i*2t 

48 

3/3 

2/0 

60 

340 

rm 

23 

13 

\m 

54 

260 

190 

35 

420 

l m 

20 

ilSfll 

l**i 

42 

234 

144 

40 

430 

im 

20 

EFS 

urn 

30 

140 

/20 

45 

540 

im 

22 

24 

24 

127 

98 

50 

400 

im 

24 

mm 

im 

24 

/OS 

63 

/.  ec/r  =.zs  wueee  e  *  bccsntk/city  ,  c  =  o/srANce  vo  exreent  r/5«, 
r  =  eAD/us  or  gykation  .  rv/a  valug  or  ec/r*  is  normally  asuncd  to 

e-XIST  TO  TAtZt  INTO  ACCOUNT  ANY  LACK  Or  STKA/OMTM* SS  ANO  ANY 

luoereeMiNAre  e-cces/Ye/ciTY .  doss  war  peou/oe  roe  any  asuoy/n  occssitkicity. 


DRAWING  C-Q  ALLOWABLE  COLUMN  LOAD 


DOUBLE  BXTBUS/ON 


MAGNESIUM  COLUMN 


HfiNBBIIMag 

ISSHMHHBl! 


h  4  BOLT-  2024  -T4  Al.  ALLOY 
3t  eeet'a 


..ft  2.9X6  HAKD/POOD  BLOCK 
!6>  KtQD 


TYPICAL  ceoss  SECTION/ 

PJBOPE  STIES 

AB2A  -  A  *  12.12  /fJZ 

Mone+jt  or  /kicbtia  -  I  t  «  14.  9a  /a>* 
bad/ us  or  sykat/o/j  //  /AJ 

LOAD!  MO  AUD  END  CONDITIONIS 
1  -hI—  e 


V-CIC 

COKID/T/OKI  I 


lPce 

COKJD/riOKI  n 


co/acrfJTK/c  LoAo/ue  ccpca/sre/c  load/uo 


P/P  BLIPS  -  Kn  / 


a* *7744.  rr-srrAiur 
tv.  73  ‘ 


ce  \PALL.O»VABLB  'J  PALlOWABLe 

OKI  IT  COM DITI OKI  m,  CONDITION  T7 

LoAp/t/a  eccEurac  Idap/pc*  sccoutkjc  lcucvv 

TirAirr  ec/r'v .  2s  ec/r *  » ,  25 

P/P  B/JDS  km/  P/er/AL  &&77tAI//r-  t’-75 

TABLE  C-S 


D/M  CMS  IO/JS 

nr  \nJomr£^ 


144  1.9  x  2.9 x  6 


43 2 


/ to  1/.9X2.9L6 


/OB  /.  9x29x6 


96  1.9*  2.9*6 


smc/kb  ip 
ceits  t 
or  *rooc  mieett 
IPCPES 


|  ALLOW ABLt  LOAD 

copomop  xc 
K/P3 

jMornou  r 

/C/PS 

LAV  !,A»M  i 

36.4 

66. c 

3/ 

S4 

44.6 

a/j 

37 

63 

37.0 

97.  o 

46 

73 

70.  4 

H7.S 

33 

36> 

66  5 

1410 

67 

ICO 

1,  Partial  restraint  of  k».?5  can  normally  be  assumed  in  structural  design  for 
bolted  or  riveted  connections. 

?•  ec/r*« .25  where*  e  =  eccentricity,  c  -  distance  to  extreme  fiber,  r  =  radius  of 
gyration.  This  value  of  e<^/r1  2 3  is  normally  assumed  to  exist  to  take  into  account 
any  lack  of  straightness  and  any  indeterminate  eccentricity  in  loading.  Does 
not  provide  for  any  known  eccentricity. 

3.  In  each  cell  a  block  is  placed  flush  with  each  end  of  the  column.  Two  bolts 
are  placed  through  each  block  on  $  lj  inches  from  each  end. 
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dzamhg  C-9  allowable 

DOUBLE  E  XT S US  I  ON 


COLUMN  LOAD 
*&*  MAGNESIUM  COLUMN 


KADI  US  OP  OYgAT/oN  •  fj  e  /■  !Z  IN 

LOADING  and  £A ID  CONDITIONS 


i 


'Peg 

CONDITION  I 
CONCCNTglC  LOADING 

pin  tuos  -  k  ■  / 


CONDITION  U  CONDITION  IE  CONO/T/ON  IE 


CjONCENTPK  LOADING 
PAgT/AL  MAST  PAINT 

K*  ‘75  ' 


ecceurgic  load/no  eccentkic  load/am 

cc/r‘  ■  •  es  tc/r * < , /' 

P/N  ends -Am/  mrnAL.  gcsreAiinr-  A*  ■  75 


TABLE  C-9 


zis&s&m 

Allowable  load  I 

22222 

KSS Si 

caNomaN  a 

K!P3 

'Em 

3 

12 

U4 

1 

i 

mm 

46 

jo.  a 

34  2 

25 

42 

II 

132 

wm. 

42 

36.  2 

64.7 

30 

30 

IO 

120 

4 

3& 

43.7 

76/ 

37 

36 

9 

toe 

KM: 

34 

S7.I 

94.2 

45 

69 

a 

Eza 

1.9*  2.9  a  6 

11 

30 

69.3 

HO- 3 

33 

79  | 

1.  Partial  restraint  of  k  i  .75  can  normally  be  assumed  in  structural  doaign  for 
bolted  or  riveted  connections. 

2.  ec/r  ■-  ,25  where*  e  *  eccentricity,  c  r  distance  to  extrene  fiber,  r*  radius  of 
gyration.  Thia  value  of  ec/r1 2 3  is  normally  assumed  to  eodst  to  take  into  account 
any  lack  of  straightness  and  any  indeterminate  eccentricity  in  loading.  Dow 
not  provide  far  any  known  eccentricity. 

3.  In  each  cell  a  block  is  placed  flush  with  each  end  of  the  column*  Two  bolt* 
are  placed  through  oaah  block  en  t  lj  inehea  from  each  end* 


DRAWING  C-/0  ALLOWABLE  COLUMN  LOGO  -  DOUBLE 
EXTRUSION  "3 "  MAGNESIUM  COLUMN  FOR  L>  12  FEET 


THE  CROSS  SECT/ON  SHOWN  ABOVE  AS  AT  THE  JOINT.  TWO 
EXTRUSIONS  "B"  TORN!  THE  COLUMN.  THE  OVERLAPPING 
JO/ NT  IS  FORMED  3V  TWO  3  TOOT  SECT/ONE  OF  EXTRUSION 
"A".  THE  LOCATION  OF  THE  UO/NT  AS  TO  POSITION  /N 
LENGTH  IS  NOT  SPECIFIED  FOP  EASE  OF  FABRICATION. 

PROPERTIES  OF  COLUMN  CROSS  SECTION  (EXTRUSION  *B"  ONLY). 
PREP  -R=  S.  52  IN. £ 

MOMENT  OF  INERTIA-  I  *  =  IS.  JO  IN.4 
RADIUS  OF  GYRATION-  Fx  —/•  2  73  IN. 


LOADING  AND  END  CONDITIONS 


CONDITION  I  CONDITION  U  CONDITION  HI  CONDITION  H 

CONCENTRIC  LOAD  I  MG  CONCENTRIC  LORDIMG  ECCEMTAfC  LOGONS  ECCENTRIC  LORO  INS 
P/N  ENDS -K*/  PRRT/AL  REST  RE)/ MT  OC/A-  .SS  GC/r  *  -  .  26 

H  =  .7£  P/M  ENDS- Re!  PARTIAL  RESTRAINT-**./* 


COM  TINNED 
ON 

NEXT  SHEET 


TA3LE  C*  10 


mm*. 

DIMENSIONS 

or 

mmwmm, 

W4BLE 

LOAD 

FCE  r 

INCHES 

WOODBLOCKS 

INCHES 

.jOHOtT/OH  z 
KIPS 

msm 

mSsm 

coHomoNjx 

KIPS 

24 

206 

(.9x3.35x6 

4 

75 

9.4 

/7J 

8.5 

/4.9 

23 

276 

1.9x3.35x6 

4 

72 

/O.O 

/8.4 

9.0 

/6.0 

22 

264 

19X3.35X6 

4 

69 

//./ 

20.0 

9.9 

/ 72 

BM 

252 

1.9X3.35X6 

4 

66 

/ 2.4 

22.0 

//.o 

/Q.9 

20 

240 

(.  9X3.3 5X6 

4 

63 

(3.6 

24.2 

/ 2,0 

20.6 

/9 

228 

(.9x3.35x6 

4 

60 

(5.4 

27.0 

(3.4 

22,6 

(8 

2/6 

/.  9X3. 35X6 

4 

57 

.'6.9 

29.8 

/4.7 

24.8 

17 

204 

/.  9X3.35X6 

4 

53 

/9J 

33.9 

/6.4 

26.8 

18 

.'92 

(.9X3.35x6 

4 

5/ 

21.7 

37.8 

/8.5 

30.6 

15 

/SO 

1.9X3.35x6 

4 

48 

24.6 

43.0 

21.0 

35.2 

14 

168 

(9x3.35x6 

4 

45 

28.! 

49.5 

23.6 

39.1 

/3 

156 

(.9x3.35x6 

4 

42 

32.8 

57.6 

27.2 

44.9 

1.  Partial  restraint  of  k  =.75  can  normally  be  assumed  in  structural  desipi  for 
bolted  or  riveted  connections. 

2.  ec/ra=.25  where  e*  eccentricity,  c  =  distance  to  extreme  fiber,  r- radius  of 
gyration.  This  value  of  ec/ra  is  normally  assumed  to  exist  to  take  into  account 
any  lack  of  straightness  and  any  indeterminate  eccentricity  in  loading.  Does 
not  provide  for  any  known  eccentricity. 

3.  In  each  cell  a  block  is  placed  flush  with  each  end  of  the  column.  Two  bolts 
are  placed  through  each  block  on  its  £  l£  inches  fiom  the  ends.  Since  the 
location  of  the  Joint  is  not  specified,  exact  spacing  of  the  wood  blocks  is 
not  specified. 


! 


DRAWMG  0/1  ALLOWABLE  COLUMN  LOADS  -  EXPANDED  -53- 
EXTAUS/ON  "A"  MAGNESIUM  COLUMN  (EXPANDED  BY 
BLOCKS  CUT  FROM  STANDARD  a  X  A  AND  0X6  LUMBER). 


PROPERTIES  OF  THE  SECTIONS 
CASE  A  -  EXPANDED  BY  BLOCKS  CUT  PROM  4  X  4  LUMBER 
WIDTH  OF  COLUMN  -  W  -  3.97  INCHES 
AREA -A  ~  /S.  12  INCHES  7 

MOMENT  OF  INERT/ A  - 1%  =  23.35  INCHES  * 
RADIUS  OF  GYRATION  -  r*  =  1.39  INCHES 
CASE B- EXPANDED  BY  BLOCHS  CUT  FROM  <9  X6  LUMBER 
WIDTH  OF  COCUM/V  -W  =  5.6  A-  INCHES 
AAEA-F)*-  /2./2  INCHES  z 

MOMENT  OF  INERTIA- 1?  -  <2  2.38  /NCHES  * 
RADIUS  OF  G&YRT/OM  -  rx  -  2. 265  INCHES 

LOADING  AND  END  CONDITIONS 


PCR 


PCR 


r 


nr 


PrLLONPBLE 


Prllqwable 


CONDITION  I 

CCNCC/VTRIC  LORO/NS 
P//V  OS- «m/ 


CONDITION  JJ 
COHCEHTR/C  LORD/NS 

prrt/pl  restrr/ht 
H=  .7S 


CONDITION  HI  CONDITION  JY 

eccenrp/c  loro/ng  scoentr/c  loading 
ec/ra*.as  ec/ra-.ss 

FIN  ENDS-  M*/  PRR7/AL  RESTRAINT  K*.7£ 


CONT/NUCO 

ON 

NEXT  SHEET 


TABLt  C-U 


( CASE  R  ) 


UNSUNOKTED 
COUJMN  LENGTH 

DIMENSIONS 

OF 

WOOD  BLOCKS 
INCHES 

NUM&£8 

OF 

WOOD  BLOCHS 
P£R  CJeLL 

SPPCINS  IN 
CELLS  C  TO  (01 
WOOD  BLOCKS 

INCHES 

ALLOWABLE  LORD 

FEET 

INCHES 

CONDITION! 

HIPS 

COHOmONlt' 

HIPS 

COND/NONja 

KIPS 

CONDITIONS 

HIPS 

t£ 

/44 

/9x3§x/2 

4 

44 

62 

/04 

49 

77 

// 

132 

/.9x3§x/2 

4 

40 

74 

12/ 

57 

88 

10 

120 

I.9»3§X  9 

4 

37 

87 

J 4 / 

46 

TOO 

9 

/ O0 

/.9x3§x  9 

4 

33 

/ 04 

/62 

77 

1 12 

8 

96 

!.9x3§x  9 

4 

29 

/26 

189 

9/ 

127 

(case  a) 


12 

144 

/.9xsjx/2 

5 

33 

/43 

/96 

/O/ 

/3/ 

II 

132 

!.9x5ix/2 

£ 

30 

/&S 

208 

H4 

137 

to 

120 

/.9x5±x/2 

5 

27 

182 

2  £3 

124 

144 

9 

108 

/.9x6^x/0 

£ 

24£ 

200 

236 

134 

15/ 

8 

96 

/.9x5^x/o 

5 

2/.£ 

22! 

2.47 

)44 

JS8 

1 .  Partial  restraint  of  k  =  .73  can  normally  be  assumed  in  structural  design  for 
bolted  or  riveted  connections. 

2.  ec/r1 2 3*.25  where  e * eccentricity,  c  =  distance  to  extreme  fiber,  r=  radius  of 
gyration.  This  value  of  ec/r2  is  normally  assumed  to  exist  to  take  into  account 
any  lack  of  Straightness  and  any  indeterminate  eccentricity  in  loading.  Does 
not  provide  for  any  known  eccentricity, 

3.  In  each  cell  a  block  is  placed  flush  with  each  end  of  the  column.  Two  bolts 

are  placed  through  each  block  on  its  £  l£  inches  from  the  ends.  Since  the  location 
of  the  joint  is  not  specified,  exact  spacing  of  the  wood  blocks  is  not  specified. 


DRAWING  C-/Z  ALLOWABLE  COLUMN  LOADS  -  EXPANDED 
EXTRUSION  *B  ~  M ft  ONE S 1UM  COLUMN  (EXPANDED  BY 
BLOCKS  CUT  FROM  STANDARD  4*4  AND  G  X 6  LUMBER) 
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ZOS4-T4-  ALUM  I  NUN  PLLQY  BOLTS 

case  a  x  bolts  -  sz  aeo'o 
case  a-£  x<z  ooc  rs  -eo  aeo'o 


PROPERT/ES  OE  THE  SECT/ONS 

CASE  A  -  EXPANDED  BY  BLOCKS  CUT  FROM  4x3  COMBER 
WIDTH  OF  COLUMN  -N  =3.97  INCHES 
AREA -A  =  9.S2  INCHES2 
MOMENT  OF  INERTIA  -  Ix=  /8.  £7  INCHES  * 
RADIUS  OF  SATAT/ON  -  r*  =7337  INCHES 
CASE  B-EXRANDEO  BY  BLOCHS  CUT  FROM  EXE  LUMBER 
WIDTH  OF  COLUMN  -  YY  =  S-84  INCHES 
AREA  -  A  =  9.52  INCHES  z 

MOMENT-  OF  INERTIA  -7#  =  49.  20  INCHES * 
RAO  /OS  OF  DERATION -T*  -Z-SSS  INCHES 


LOADING  AND  END  CONDITIONS 


CONDITION J  CONDITION XZ  CONDITION  EL  CONDITION  1ST 

coMceara/c  loao/we  coNceara/c  lopo/ns  scceNratc  lopo/ng  eccewrp/c  lopd/ng 
p/n  eNos-w*/  ppanpc  pcstpp/pt  ec/r2  ~.2s  ec/r1  =.2S 

K  --7S  P/N  ENDS-H= I  PPPT/PL  RE3TPP/NT-M=.7S 


CONT/HO£D 

ON 

NEXT  SHEET 


56- 


T46L£  C-/2 


(CASE  #) 


DRsOPEotirTo 

COLUMN  LIHSTH 

O/MSNStOHS 

OF 

WOOD  BLOCKS 
INCHES 

NumacH 

OF 

HOOD  BLOCKS 
HER  CELL 

SPAWNS’  iaT 
CELLS  £  70S,  OF 
WOOD  BLOCKS 
INCHES 

ALLOWABLE  LOAD  \ 

Ivs'iLLm It 

coNomvnz 

KIPS 

FEET 

INCHES 

72 

744 

4 

44 

50 

83 

39 

6/ 

// 

132 

4 

4/ 

59 

96 

45 

70 

to 

120 

r 

4 

37 

70 

//O 

53 

78 

9 

/08 

BESOMS 

4 

33 

83 

128 

6/ 

88 

8 

96 

4 

29 

TO! 

150 

73 

/OI 

(CfiSE  B  ) 


12 

/44 

5 

33 

7/2 

154 

80 

703 

// 

732 

5 

30 

729 

764 

89 

708 

/O 

720 

5 

27.5 

143 

775 

97 

H4 

9 

703 

5 

25 

757 

186 

705 

1/9 

8 

96 

5 

22 

173 

mm 

724 

1.  Partial  restraint  of  k  =  .75  can  normally  be  assumed  in  structural  design  for 
bolted  or  riveted  connections. 

2.  ec/r*s.25  where  e  =  eccentricity,  c  =  distance  to  extreme  fiber,  r*  radius  of 
gyration.  This  value  of  ec/r*  is  normally  assumed  to  exist  to  take  into  account 
any  lack  of  straightness  and  any  indeterminate  eccentricity  in  loading.  Does 
not  provide  for  any  know  eccentricity. 

3.  In  each  cell  a  block  is  placed  flush  vdth  each  end  of  the  column.  Two  bolts 

are  placed  through  each  block  on  its<l£  inches  from  *he  ends.  Since  the  location 
of  the  Joint  is  not  specified,  exact  spacing  of  the  wood  blocks  is  not  specified. 


DGAMNG  C-13  ALLOWABLE  CQLUMKl  LOADS 

MAGUtSIUM  BOX  COMMA/  PDCMEO  FKOKA  tXTBUS/OU  *B" 


typical  ceoss  secr/o/u 
peopeents 

AREA  -  A  *  19  04  /U* 

MOMEHT  OX  //JE/STIA  -  I*  =  572  /H* 
SAD/05  OF  GYSAT/OK!  -  /}  *  5.49  /LI 


TYPICAL  JO/MT  CEOSS  SSCT'OSJ 
SPEC  I  PI  CAT/ OK!  S 

L  use  3  Fa&T  OX  FXTXUSIOH  'a’  TO  FOKM  COHKIXCTIOH  AS  SHOWH. 
2.  A AAKB  JO! KIT  OKI  OK/LY  TWff  TWO  OPPOS/TB  O' DBS  OX  TUB  COLUK7H 
AT  AHY  OK/e  USC ATI  OKI  AUOHS  TUB  LBHSTH  OF  COLOKAH. 

A33CMBLY  PXOCBOUXB  FOX  MAX/ HO  TUB  HO/HT 

/■  0X1  LI  ALL  HCX.es  FOX  COXHCX  COHHBCriOHS  F/fTH  MTU  WOOD  aiocx 
ih  puce . 

2. DX/LL  HOi.es  xox  JO/K/T  COKIKieCT/OHS. 

3.  puce  BOLTS  IH  POSITIOKI  FOX  COXHSX  COKIKieCTIOKJS . 

4  PLACS  3  FOOT  SeCT/OH  OF  FXTXU3IOKJ  ‘B“  IH  POSITIOKI  AHD 

coupLere  cohhbctioh. 


COHTIKIUBO 

oh  Hear  sneer 
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LOADJKI&  A  kid  £\JD 
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co  kj  cm  oki  1 
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TARLC  C-13 
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peer 
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23 
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II 
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24 
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hi 

30 
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27 

U 

ipi 
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26 
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25 

13 

3b 
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30 
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22 

lb 
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30 
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3S 
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I  *‘i 

16 

23 

bzi 

30 
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40 
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l»/g 

20 
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16 

137 

104 

45 
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22 

24 

hi 

13 
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63 

50 
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i*ii 

24 

Hi 

12 

6b 

63 

/.ec/rlm,26  WHBKB  €s  BCCeUTKIC/TY ,  C  =  OISTAKiCB  TO  eXTreme  PtBSK., 
r*  RADIUS  op  orrur/OK/.  th/s  i/a  cue  or  ec/r^/s  kkhzmauy  Assuuteo 
TO  ex/sr  TO  TAPS  tUTO  ACCOUUT  AAJY  LACK  OP  STKAHSUTHeSS  AUO  AUY 
lUOCTUBMIAJATB  CCCBUTlOC/TY .  DOBS  MOT  PKOY/OB  POT  AUY  &JOWN  eCCCMTKCiTY. 
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specific  APPLICATION 
(Columns) 


ITEM 

REFERENCE  FOR  LOAD 

DATA 

I 

BUILDINGS 

C-l  to  C-6  and 

C-8  to  C-12 

II. 

BRIDGE  BENTS  (Trestle  and  Pier) 

C-l  to  C-6  and 

C-8  to  C-12 

III. 

STIFF  LEG 

(Cableway,  Tramway,  A-Frames 

Tripods,  Gin  Poles,  etc.) 

C-7  and  C-13 

IV. 

TOWERS 

(Water,  Control  Drying,  Miscellaneous 
Expedient  Towers  --  Temporary  Air¬ 
fields) 

C-l  to  C-6, 

C-8  to  C-12, 

C-7  and  C-13 

V. 

MISCELLANEOUS 

Grease  Racks 

C-l  to  C-6 

Storage  Racks 

C-l  to  C-6 

Tent  Framing 

C-l  to  C-6 

Covered  Walkways 

C-l  to  C-6 

N. 
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joints 

The  question  of  Joints  arose  early  in  attempting  to  determine  the  fea¬ 
sibility  of  auxiliary  uses  for  the  extruded  sections  of  the  T-8  and  T-ll  land¬ 
ing  mats.  Certainly  the  load  carrying  ability  of  the  various  fabricated  forms 
of  the  mat  as  presented  here  would  be  of  little  value  unless  these  sections 
could  be  combined  to  form  complete  and  useful  structures.  Joint  details  are 
quite  simple  and  are  similar  to  routine  structural  practice.  Joint  descrip¬ 
tions  and  details  follow. 

Typical  Joint  Number  1  -  Shear  Connection  -  Beam  to  Column  or  Beam  to  Girder 

Drawing  J-l,  Sheet  63  ,  shows  a  built-up  beam  consisting  of  two  extrusions 
of  the  T-ll  Aluminum  Mat  connected  Tee  to  Tee  with  no  spacer.  The  load  is  trans¬ 
ferred  from  beam  to  column  by  the  shear  connection  Bhown.  If  angles  are  avail¬ 
able  in  the  field,  the  4x4  wood  connection  may  be  replaced  by  steel  ar  -les 
with  no  reduction  in  load  carrying  capacity.  Table  J-l,  Sheet  63  ,  shows  the 
total  shear  load  transferred  by  the  joint  when  2024-T4  aluminum  alloy  bolts  are 
used. 

Typical  Joint  Number  2  -  Shear  Connection  -  Beam  to  Column  or  Beam  to  Girder 
Drawing  J-2,  Sheet  63  ,  shows  a  built-up  beam  of  two  extrusions  connected 
back  to  back  and  expanded  by  a  4  x  4  wood  spacer.  Use  Table  J-l  to  find  the 
allowable  shear. 

Typical  Joint  Number  3.  “  Bearing  Connection  -  Beam  to  Support 

Drawing  J-3,  Sheet  64  ,  shows  a  built-up  beam  consisting  of  two  extrusions 
connected  Tee  to  Tee  with  no  spacer.  The  beam  is  shown  resting  on  a  support  with 
the  load  transferred  in  bearing.  Bolts  transfer  the  reaction  by  shear  from  the 
metal  beam  to  the  wood  2x6  members.  The  load  is  then  transferred  to  the  sup¬ 
port  by  bearing  parallel  to  the  grain.  The  2x6  wood  sections  act  also  as  web 
stiffeners.  The  same  effect  may  be  obtained  by  using  a  wood  spacer  as  a  bearing 
member. 
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Typical  Joint  Number  4  -  Moment  Splice-Lap  Joint 

Drawing  J-4,  Sheet  64  ,  shows  the  details  of  the  moment  Joint  required  to 
develop  the  total  bending  strength  of  the  beam  section.  Six  3/8  inch  diameter 
2024-T4  aluminum  alloy  bolts  on  an  extrusion  "B"  beam,  and  eight  1/2  inch 
2024-T4  aluminum  alloy  bolts  on  an  extrusion  "A"  beam  are  required  to  develop 
the  strength  of  the  section.  (Note  that  by  changing  the  moment  couple  from 
longitudinal  to  transverse,  any  required  lever  arm  can  be  used. ) 

Typical  Joint  Number  jj  -  Moment  Splice  -  Butt  Joint  with  Splice  Plates 

Drawing  J-5,  Sheet  65  ,  shows  the  details  of  a  moment  transferring  butt 
Joint  designed  for  use  on  beams  of  spanB  greater  than  twelve  feet.  The  ex¬ 
trusions  used  to  form  the  splice  plates  (see  Section  A-A,  Drawing  J-5)  are  the 
same  as  the  extrusions  used  to  form  the  beam.  The  required  number  of  bolts 
each  side  of  the  butt  Joint  is  six  3/8  inch  diameter  2024-T4  aluminum  alloy 
bolts  if  Extrusion "B"  is  used  and  eight  l/2  inch  diameter  2024-T4  aluminum  al¬ 
loy  bolts  if  extrusion  "A"  is  used.  The  required  longitudinal  Bpacing  of  the 
bolt  rows  -  the  lever  arm  of  the  transverse  couple  -  is  shown  on  Drawing  J-5 
Typical  Joint  Number  6  -  Slab  Attachment  to  Beams  for  Flooring,  Decking,  etc. 

Drawing  J-6,  Sheet  65  ,  shows  the  use  of  nails  to  attach  slabs  to  beams. 

In  applications  where  shear  must  be  transferred  from  the  slab  to  the  beam  type 
"A"  connection  should  be  used.  The  slab  must  be  drilled  previous  to  nailing. 

1 

Typical  Joint  Number  J  -  Moment  Splice  -  Butt  Joint  Using  Connector  Bar  "A" 
of  the  Landing  Mat. 

Drawing  J-7,  Sheet 66  ,  shows  joint  details  using  end  connector  bar  "A"  as 
a  splice  for  transferring  moment.  The  method  is  identical  to  its  us.c  in  the 
landing  mat. 

Most  of  the  Joints  presented  in  this  section  of  the  report  and  also  the 
majority  used  in  other  sections  have  been  designed  using  2024-T4  aluminum  al¬ 
loy  bolts.  The  allowable  bolt  loads  were  calculated  using  an  ultimate  shear 
strength  of  37*000  psi  for  the  2024-T4  aluminum  alloy  and  bearing  stresses  of 
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56,000  psi  for  606I-T6  aluminum  alloy  and  45,000  pai  for  ZK60AT-5  magnesium 
alloy.  Table  J-2,  Sheet  66,  gives  the  maximum  bolt  loads  as  calculated  for 
various  diameter  bolts.  The  minimum  plate  thickness  of  the  T-8  Magnesium  Land¬ 
ing  Mat  and  the  T-ll  Aluminum  Landing  Mat  were  use  in  calculating  the  bearing 
values . 

WELDING 

If  the  equipment  (and  skills)  are  available,  joining  can  be  greatly 
simplified  by  welding.  Certainly  when  elements  are  prefabricated,  welding 
should  receive  first  consideration.  Welding  would  not  only  simplify  details 
and  increase  the  strength  of  the  joint,  but  would  most  likely  result  in  saving 
manpower  and  in  decreasing  costs. 
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DEAWING5 


J- 3,  J-4 


DIZAWIMQ  J-3 

BSAKIKIQ  CONK!  ten  OKI  -  BtAMI  TO  SUPPORT 


D&AW/KJG  d-4 

MOMBNIT  SPLlCf  LAP  JOINT 
(DtTA/L  OF  MOM  CUT  CON  TIOKI  FOC  3  SAMS  HAV/MQ 
SPAMS  SeeATTHC  THAN  ! <.  FSSt) 


DeAWJkJGS  J-5,  J-<b 
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DSA  WIKIG  J-5 

MOM  EM  T  SPLICE  -  BUTT  JO/ KIT  US//JQ  SPLICE  PLATE 
(SPAMS  GETEATtlC  THA/J  IS  FEET-  SIMILA*  JO/MTS 
CAM  be  USED  FOK  FULL  FA  KIEL  BEAM) 


CASE  A  CASE  B 

Molds  dow/j  a  kid  Molds  dow*  ok/ly 

TKAK/SPaKS  SM64K. 


EK/LAK  &EMENTS  OF  JOJUT  J-6 
DPAW/K/G  J-& 

SLAB  ATTACDMEK/T  TO  BEAMS  FOB  FLOOBUJG  ,  SIDIKIQ 
SLIBLYIUG  ,  ETC. 


•6fi 


DZAWIK/G  J-7 


DISA'A/IKiQ  J~  T 

EfJO  COUMECT/OU  FO£  FLOOe/MO ,  SIDIKI&, 
(STAUDAKD  LAUD /MG  MAT  COKlAJECnoU ) 


I 


SHELV/MQ,  ETC. 


TABLE  J-2 
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EXAMPLES  OF  ASSEMBLED  STRUCTURES 
BUILDINGS 

The  T-8  Landing  Mat  is  usable  as  building  components.  Drawings  are  at¬ 
tached  which  show  the  mat  used  as  side  walls,  floors,  roof,  and  the  struc¬ 
tural  frame  —  beams,  girders,  and  columns .  In  this  study  a  typical  bay  size 
24'  by  24*  was  selected  as  being  a  practical  bay  size  well  suited  to  the  di¬ 
mensions  of  the  mat.  Other  bay  sizes  in  multiples  of  mat  dimensions  are  pos¬ 
sible.  Where  alternate  long  t*nd  short  spans  fit  use  requirements,  alternate 
suspended  slabs  and  cantilever  slabs  can  be  used. 

The  mat  is  used  without  modification  except  for  one  condition  shown  on 
Drawing  BL-5-  la  this  detail  the  flange  is  cut  in  order  for  the  beam  to  fit 
f 1  'ish  against  the  web  of  the  column  section.  All  connections  can  be  done  on 
the  Job  by  bolting.  Field  drilling  for  bolts  will  be  necessary. 

A  structure  any  number  of  bays  wide  may  be  constructed  of  any  desired 
length.  Openings  for  doors  and  windows  may  be  made  by  omitting  the  side  wall 
panels.  Maximum  door  or  window  opening  would  be  22'  wide  by  11'  0"  high.  Con¬ 
ventional  doors  and  windows  could  be  installed  in  the  side  walls  to  a  wood  rough 
buck  bolted  to  side  wall  panels. 

The  results  of  this  study  as  shown  in  Drawings  BL-1  through  BL-8  verifies 
the  utility  of  the  sections  in  question  not  only  that  it  is  feasible  to  be  used 
in  functions  other  than  landing  mat6,  but  it  lends  itself  extremely  well  to  use 
as  a  building  component. 

List  of  components 

1.  Size  48'  x  72' 

2.  Roof  Deck  -  T-ll  or  T-8  Landing  Mat  (Span  12'  0") 

3.  Girder  -  2  sections  of  Extrusion  A  (Span  24'  0") 

4.  Beam  -  1  section  of  Extrusion  A  (Span  24'  0") 

5.  Column  -  2  sections  of  Extrusion  A  (24'  0"  o.c.e.w.) 

6.  Siding  -  T-ll  or  T-6 

7.  Floor  -  Either  concrete,  T-ll  or  T-8  mat,  earth,  wood,  etc. 


DR'  B-*.j 


MD  HOTE  - 


B-ll 

3 


DZAWIhlG  BL-Z 


EXTERIOR.  WALL  .SECTION 


\i©' 
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DFAWIUG 


BL-3 


ALTERNATIVE.  TO  GRADE  BEAM 

AS  SHOWhl  on  DR.  Bl  -  2. 


GIRDER  TO  COL  CONNECTION 
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DFAW/K/G  BL  -3 


5EAM  TO  COL  CONNECTION 


'SCALE..  24"  =  t  —  O' 


DFAWIKJG  &L-G 


i 


*bE E  C  =».-  J-l  FOR 
CAPACTr  OF  JQIMT 


5EAM  TO  GIRDER.  CONNECTION 


o' 


<Lr? 


I 


DZAWttJG  BL-7 
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bridges 

The  slab  and  beam  inits  given  In  the  first  sections  of  this  report 
can  readily  be  adapted  fo.  short  span  bridging  for  any  vehicle  classification. 
Drawing  BR-1  illustrates  one  possible  bridge  unit  having  an  overall  length  of 
twelve  feet.  This  unit  can  be  used  for  6hort  crossings  or  as  bays  for  multi¬ 
span  bridges. 

The  stringers  of  this  bridge  Eire  fabricated  from  two  A  Extrusions  of  the 
T-ll  Aluminum  Landing  Mat.  The  maximum  concentrated  load  and  the  maximum  uni¬ 
form  load  for  this  section  are  given  in  Table  B-2,  Sheet  20  .  For  an  eleven 
foot  span  the  concentrated  load  is  27.2  kips  and  the  uniform  load  is  4.94  kips 
per  foot.  The  maximum  bridge  loads  using  these  values,  (based  on  guaranteed 
minimum  yield  strength)  are;  for  wheel  load,  54.4  kips  and  for  track  loading, 
9-88  kips  per  foot  of  track.  The  loads  for  a  similar  bridge  utilizing  the  T-8 
Magnesium  Landing  Mat  can  be  determined  from  Table  B-9,  Sheet  27  . 

The  bridge  deck  consists  of  landing  mats  layed  transverse  to  the  direction 
of  traffic,  nailed  directly  to  the  stringer.  Treadways  consisting  of  two  land¬ 
ing  mat  sections  are  placed  next  to  the  curb  over  the  length  of  the  span.  These 
sections  bolted  or  nailed  to  the  decking  will  provide  longitudinal  distribution 
of  the  wheel  loads  to  the  decking  and  lateral  strength  to  the  bridge. 

Bridges  of  any  desired  capacity  may  be  constructed  by  varying  the  number  of 
stringers  used  and  the  arrangement  of  the  decking.  For  light  loads,  such  as  foot 
bridges  or  infantry  support  bridges,  spans  of  greater  length  can  be  constructed 
similar  to  the  bridge  described  here.  In  the  longer  spans,  transverse  diaphrEims 
consisting  of  single  extrusions  will  be  necessary  for  lateral  stability. 

The  bridge  described  can  be  constructed  entirely  at  the  bridge  site  or  par¬ 
tially  prefabricated  and  assembled  at  the  site.  Lighter  bridges  can  be  entirely 
prefabricated  and  assembled  in  a  rear  area  and  transported  to  the  site. 

The  approximate  weight  of  the  bridge  shown  in  Drawings  BR-1  and  BR-2  is 


2, 100  pounds . 


] 
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culverts 

The  extruded  sections  of  the  T-8  Magnesium  Landing  Mat  and  the  T-ll  Al¬ 
uminum  Landing  Mat  may  be  adapted  easily  into  forms  quite  satisfactory  for 
culverts.  In  the  pages  that  follow  are  presented  four  such  types.  These  cul¬ 
verts  are  not  presented  as  the  ultimate  in  design  using  these  mat  sections,  but 
rather  are  presented  an  four  quite  satisfactory  sections  tr  w  that  the  mat 
components  are  practical  for  this  application. 

Culvert  Loads 

Any  typical  culvert  loading  can  be  obtained  from  the  Slab  loading  diagrams. 
Conditions  will  exist  where  a  combination  of  these  diagrams  apply. 

Triangular  Culvert 

Drawing  CU-1,  Sheet  8l  ,  shows  the  cross  section  of  a  triangular  culvert 
of  small  cross  section  area.  The  minimum  open  cross  section  area  is  1.1  square 
feet  if  the  culvert  ia  made  from  the  T-ll  Aluminum  Mat  components  and  1.3  square 
feet  if  made  from  the  T-8  Magnesium  Mat  components.  Design  of  this  culvert  type 
and  all  other  calls  for  the  flange  sections  to  be  outside  to  provide  a  smooth 
waterway.  Drawing  CU-1  shows  the  apex  of  the  triangular  culvert  at  the  top.  The 
apex  may  be  placed  down  equally  as  well.  Construction  with  the  apex  up  is  slight¬ 
ly  easier  aud  results  in  fewer  backfill  problems.  The  culvert  with  apex  down 
provides  better  hydraulic  properties. 

Box  Culvert-Landing  Mat  Longitudinal 

Drawing  CU-2,  Sheet  8l  ,  shows  one  form  of  a  box  culvert.  The  minimum  open 
cross  section  area  is  3*3  square  feet  if  the  T-ll  Aluminum  Mat  sections  are  used 
and  3*S  square  feet  if  the  T-8  Magnesium  Mat  sections  are  used.  Flange  sections 
of  the  mat  are  placed  outside. 

Box  Culvert- Landing  Mat  Transverse 

Drawing  CU-3,  Sheet  83  ,  shows  a  form  of  a  box  culvert  that  can  be  construc¬ 
ted  of  any  desired  size  up  to  six  feet  on  a  side.  It  is  necessary  that  the  ex¬ 
trusions  be  cut  into  lengths  equal  to  the  desired  dimensions  of  the  sides  of  the 
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culvert  . 

No  supports  are  needed  other  than  at  the  corner  Joints.  The  corner 
Joints  can  he  made  using  the  wood  section  or  the  angle  as  shown  on  Drawing  CU-3- 
Transverse  joints  require  no  modification  of  the  landing  mats. 

Construction  of  the  culvert  can  be  made  on  the  site,  partially  prefabri¬ 
cated  in  a  shop  and  erected  on  the  site,  or  completely  fabricated  in  the  Bhop 
and  transported  to  the  site. 

Multiple  Box  Culverts 

Drawing  CU-4  shows  the  cross  section  of  a  form  of  a  box  culvert  that  can 
be  built  hurriedly  to  span  drainage  systems  of  widely  varying  Bizes.  In  many 
instances  this  culvert  could  be  used  for  temporary  culverts  where  the  total 
construction  would  consist  of  stacking  sand  bags  for  supports  and  laying  land¬ 
ing  mat  sections  for  decking  for  the  road  bed.  Depending  upon  the  size  of  the 
drainage  ditch  to  be  spanned  and  on  the  duration  of  use,  one  of  the  other  more 
permanent  forms  of  support  illustrated  ould  be  used. 


D/SAW/MGS  CU-I , 
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FABRICATION  AND  ERECTION 

The  connections  required  for  joining  landing  mat  sections,  both  single 
pieces  and  built-up  sections,  are  the  same  type  as  used  in  normal  construc¬ 
tion  of  rolled  sections.  Where  square  sections  of  wood  are  used  to  transmit 
shear  the  bolts  are  arranged  just  as  if  a  connection  angle  were  used.  The  wood 
end  pieces  on  built-up  beams  perform  the  same  functions  as  end  Btiffener  angles 
on  plate  girders.  Hold-down  nails  or  bolts,  when  the  landing  mat  section  is 
used  as  a  slab  for  flooring  or  decking,  duplicate  wood  deck  nailing. 

Erection  will  follow  normal  procedures.  The  principal  difference  between 
erecting  a  WF  section  and  a  beam  built  up  of  Extrusion  A  or  B  is  the  difference 
in  weight;  and  the  mat  section  will  in  many  cases  have  the  advantage  that  it 
can  be  erected  by  manpower,  where  mechanical  power  would  be  required  for  the 
heavier  steel. 

Mat  flooring  or  decking  can  be  placed  with  less  manpower  than  any  other 
type  because  it  interlocks  and  stays  put  and  because  of  the  large  area  covered 
by  each  operation. 

In  general  it  can  be  said  that  no  case  has  been  considej  id  where  mat  material 
will  be  more  costly  to  erect  than  accepted  sections.  Saving  from  this  advantage 
will  be  only  a  small  per  cent  of  the  total  cost. 

Shear  connections  on  the  Tee  side,  which  were  not  found  necessary  in  this 
study,  may  cost  slightly  more  than,  say,  for  a  WF  s  ction  because  of  bending  in 
the  bolts. 

Erection  problems,  either  introduced  or  eliminated  by  the  mat,  will  not  de¬ 
termine  its  use.  They  are  not  significant. 

fhe  most  useful  beams  built-up  from  the  mat  section  are  made  by  combining 
two  or  core  Extrusions  A.  We  are  not  aware  of  any  plan  to  ship  a  certain  pro¬ 
portion  of  the  extrusions  as  separates,  even  though  we  recognize  the  advantages 
of  such  a  procedure.  Hence,  it  is  assumed  here  that  if  an  extrusion  is  needed  it 
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must  be  obtained  by  punching,  drilling  or  cutting  the  rivets  connecting  ex¬ 
trusions  A  and  B.  Experience  with  airplane  frames  of  aluminum  indicate  that 
these  rivets  can  either  be  chisled  out  by  one  blow  of  a  hammer  or  drill  id  or 
punched  out  with  little  difficulty.  This  is  the  most  frequently  desired  mod¬ 
ification  --  practically  the  only  one  —  required. 
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COSTS 

The  landing  mat  is  a  costly  section,  and  when  used  for  any  of  the  many 
purposes  for  which  it  can  be  adapted,  will  generally  be  costlier  than  normal 
construction,  using  standard  sections.  There  is  possibly  one  exception; 
that  is  the  case  where  the  mat  is  at  hand  and  any  other  material  would  involve 
extra  time,  labor,  or  transportation  costs.  The  value  of  time  will  be  de¬ 
termined  by  the  responsible  parties  on  the  work  site.  It  is  presumed  that  on 
occasion  time  is  an  exceptionally  valuable  commodity. 

The  cost  comparisons  tabulated  below  are  based  on  civilian  conditions. 
When  a  heavy  material  like  steel  must  compete  with  a  piece  of  magnesium  after 
being  transported  halfway  around  the  world,  these  comparisons  will  be  altered. 

RELATIVE  COSTS 


SLABS 

BEAMS 

COLUMNS 

AVERAGE 

WOOD 

1.0 

1.0 

1.0 

1.0 

STEEL 

1.0 

1.0 

1.2 

1.1 

ALUMINUM  (Til) 

4.4 

2.3 

2.4 

3.0 

MAGNESIUM  (T8) 

8.0 

6.5 

4.8 

6.5 
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CONCLUSIONS 

1.  It  is  likely  that  the  mat  section  under  consideration  is  the  most  ver¬ 
satile  structural  section  that  has  ever  been  shaped.  One  can  do  anything  with 
it  that  he  can  do  with  a  plate  and  do  almost  everything  better  because  of  its 
larger  moment  of  inertia. 

2.  Built-up  sections  are  easily  and  simply  assembled  The  strength  of 
these  sections  can  be  varied  over  a  wide  range. 

3.  Because  of  the  large  strength/stiffness  ratio,  deflections  must  re¬ 
ceive  more  consideration  than  for  any  other  material.  For  example,  if  vehicles 
move  over  a  mat  deck  at  critical  speeds,  the  deflections,  if  synchronized  with 
spring  deflections,  could  be  disagreeable  and  possibly  dangerous.  Since  de¬ 
flection  considerations  will  limit  loads,  the  yield  point  stress  will  seldom 

be  reached  in  slabs  except  for  extremely  short  spans. 

4.  Tne  evidence  of  versatility  of  the  section  accumulated  fairly  rapidly 
in  this  study  and  it  has  been  difficult  to  decide  how  many  trees  it  should  take 
to  make  a  forest.  It  would  have  been  easy,  and  was  at  first  tempting,  to  add 
detail  on  detail  of  adaptability.  Instead  we  have  concentrated  on  investigating 
the  structural  properties  of  the  section  under  stress  conditions  which  exist 
under  all  predictable  uses,  and  on  delineating  a  fairly  comprehensive  series  of 
examples  to  show  how  the  perfectly  general  load  tables  are  used  for  any  specific 
application. 

The  examples  of  elements  assembled  to  form  structures  were  selected  to  show 
how  an  assembly  can  be  made.  The  choice  of  structures  shown  as  examples  does 
not  imply  that  they  are  the  most  important  uses 

5.  Fabrication  and  erection  problems  will  seldom  be  a  handicap  They  are 
normal  procedure 

6.  Economic  comparisons  show  that  the  mat  as  a  structural  member  costs  con¬ 
siderably  more  than  wood  or  steel  Whether  it  is  worth  the  extra  cost  will  de¬ 
pend  on  the  value  of  time  under  any  existing  condition. 
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